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In graphic
recording
nothing

IS as versatile

as the
Brush 2300

There’s hardly a recording requirement that can-
not be met by this new addition to the complete
Brush line. Your application possibilities are
almost unlimited . . . whether they’re industrial
or aero-space. Check out these facts.

1 to 16 Analog channels...or 120 event
channels . .. or any combination of both

Meets MIL RFI Specs and Safety Codes
Writing Speeds... 0 to 30,000 in./sec.
Start and Restart time.. .50 milliseconds
Inputs from microvolts to kilovolts
Choice of Galvanometers and Amplifiers
Internal chart take-up

Full remote control

Add to this a low cost-per-channel and you’ll
understand why we believe the Brush 2300 satis-
fies the widest range of requirements in graphic
recording today.

'———bI'USh INSTRUMENTS

DIVISION Of [ELEWVITE] 37™ AND PERKINS, CLEVELAND 14, OHIO



SIGNIFICANT ADVANCE IN SMALLPOX CONTROL

The first instance of successful prophylaxis of a virus disease by a synthetic chemical agent
was reported recently by Bauer et. al. (*) (2).

MIBT N Methyl Isatin Beta Thiosemicarbazone
was shown to be very effective protection for
smallpox contacts regardless of vaccination
status. In contacts who had primary vaccina-
tion, MIBT was more effective than revaccina-
tion in suppressing contact cases. It was also
effective when contact was not detected in time
for revaccination to offer protection.

Treatment of contacts began one day after
admission as patients. They were observed for
16 days. During this time, only three mild cases
of smallpox occurred among 1101 treated
patients. Among a control group of 1126
untreated contacts, 78 cases of smallpox and
12 deaths occurred.

MIBT gave better results than were obtained
with antivaccinal gamma globulin. And it can
be made readily available and administered
orally, thus simplifying administration to large
groups.

Thompson, et, al. described antiviral activity
of Isatin Beta Thiosemicarbazone in mice
infected with vaccina virus (4). Easter-
brook reported inhibition of infectious virus
with IBT (1962) which resulted in immediate
cessation of virus maturation and production.
He suggested that IBT interfered with the
process of maturation (5).

PHONE COLLECT, 216-662-0212.
NUTRITIONAL BIOCHEMICALS CORP.
GUARANTEES SHIPMENT ON ANY OF
OUR MORE THAN 3,000 RESEARCH
BIOCHEMICALS WITHIN 60 MINUTES
OF YOUR CALL. ONE DAY DELIVERY
ANYWHERE IN CONTINENTAL U.S.A.
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PRICE SCHEDULES:

N Methyl Isatin : Isatin Beta

Beta Thiosemicarbazone Thiosemicarhazone

100 grams . gm. $1.80 25 grams . . gm. $1.50
25 grams . . gm, 195 5grams . . gm. 190
5grams . . gm. 2.00 1gram . .gm 225
lgram . .gm 235

References: (1) D. J. Bauer, L. St. Vincent, C. H.
Kempe, A, W. Downie, Lancet, [I, 494, (1963). (?)
Lancet, 1I, 501, (1963). (3) C. H. Kempe, C. Bowles,
G. Meiklejohn, T. O. Berge, L. St. Vincent, B. V. Sun-
dara, Babu, S. Govindarajan, N. R. Ratnakannan, A .W.
Downie, V. R. Murthy, Bull. Wid. Hith. Org. (1961) 25,
41. () R. L. Thompson, S. A. Minton, J. E. Officer,
G. H. Hitchings, J. Immunol (1953) 70, 225. (5) K. B.
Easterbrook, Virology, 17, 245, (1962).

THE LITERATURE REFERENCES SHOULD NOT BE INTER-

PRETED AS EITHER AN ENDORSEMENT OR DISAPPROVAL OF
THE BIOCHEMICAL BY THE CITED INVESTIGATOR.

NUTRITIONAL
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taining more than 3,000 items. Fill out
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Onyx cameo with relief of the Roman
imperial eagle. The eagle became an
emblem of the might of Rome when
Marius in 104 B.C. had silver eagles
mounted on the standards of the Ro-
man legions. The loss of such a stan-
dard was regarded as a grave disaster:
sometimes the legion was disbanded
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“'What Is Signal Averaging?"”

When is it a must 7 How much better is it than conventional
filtering, and in what circumstances? What different averaging
methods are there, and which is best for what circumstances ?
What about signals having rise times of a microsecond ? Write for
Northern Scientific's Technical Note 64-1.

HIGH PRECISION HIGH SPEED HIGH RESOLUTION LOW COST NMR “FIELD
Model NS-513 Model NS-54 4 Model NS-514 Model N5-511 SYNCHRONIZER
Model NS- 304

“Who Has The Instrumentation?’’

LOW COST
CAMERA & MOUNT
Model NS-300

Northern Scientific, for one. And this is the only “'sampling’’ methods. And fast, often recurring sig-
company devoted exclusively to the problems of meas- nals, too.
uring noisy signals. We have the only complete “line”’ For turther information and a copy of Technical
of averaging instruments, including the high preci- Note 64-1, write or phone, (608) 238-4741.

sion, very convenient models that average by the new
waveform comparison method; and the faster and
sometimes more efficient ‘‘classical’’ totalling type
averagers. What is more, we are looking into the future,
and have made some important advances in measur-
ing very fast but rarely occurring signals . . . without
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Recent AAAS Symposium Volumes

#76. Agricultural Sciences for Developing Nations.

October 1964. 230 pages. References. Index.
Edited by: Albert H. Moseman
Characteristics of agricultural systems in emerg-
ing nations—Research to devise and adapt in-
novations-—Education and development of hu-
man resources—Establishing indigenous institu-
tions to serve advancing agriculture.

Price: $6.75. AAAS Member's Cash Price: $6.00.
#75. Mechanisms of Hard Tissue Destruction.

1963. 776 pages. 430 illustrations.

One color plate.

Edited by: Reidar F. Sognnaes.

Symposium by 49 outstanding co-authors on
destruction of mineralized structures by or-
ganisms and by physical and chemical agents,
ranging from rock boring to bone resorption
and tooth decay.

Price: $13.00. AAAS Member's Cash Price: $11.00.
#74. Aridity and Man.

The Challenge of the Arid Lands in the U.S.
1963. 604 pages. 98 illustrations.
Edited by: Carle Hodge and Peter C. Duisberg.
“Best collection of background material . , .
well balanced and highly readable . . . prob-
ably the broadest and most nearly complete
treatment of arid lands yet published.” Journal
of Forestry, May 1964.

Price: $12.00. AAAS Member's Cash Price: $10.00.

#73. Land and Water Use.

With special reference to the Mountain and
Plains Regions.
1963. 364 pages. 8 illustrations.
Edited by: Wynne Thorne.
“Lively symposium . . . three main divisions:
The Resource Setting, Criteria and Policies, and
The Role of Government . . . deserves con-
tinuing reference as a provocative contribution
to the urgent problems of western resource
disposition and management.” Journal of
Forestry, November 1963.

Price: $8.00. AAAS Member’s Cash Price: $7.00.

#72. Spermatozoan Motility.

1962. 322 pages. 113 illustrations.
Edited by: David W. Bishop.
“This book is an excellent assemblage of re-
cent findings and reports of new data relative
to the perplexing problem of sperm mobility
and includes the opinions and ideas of cytolo-
gists, biophysicists, biochemists and physiolo-
gists.” Journal of Animal Sciences, March 1963.
“Of great value to the research worker who

is interested in the problems of flagellar mo-
tion.” The American Journal of the Medical
Sciences, March 1963.

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71.

#70.

#68.

#67.

#66.

#65.

Great Lakes Basin.

1962. 320 pages. 92 illustrations.

Edited by: Howard J. Pincus.

“, . . Difficulty . . . in attempting to do justice
to all the topics covered in a book as rich as
this one in content, interpretation, and discus-
sion. . . . Well designed and pleasing in ap-
pearance. . . . Highly recommended to scien-
tist and layman alike.” Transactions, American
Geophysical Union, December 1963.

Price: $7.50. AAAS Member's Cash Price: $6.50.

Fundamentals of Keratinization.

1962. 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes.
“This book . . . makes fascinating reading for
all clinicians and research workers interested
in keratinising tissues.” British Dental Journal,
15 Jan. 1963.

Price: $6.50. AAAS Member's Cash Price: $5.75.

Sciences in Communist China.

1961. 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

“ . strongly recommended to all who are
in search of facts and source material on the
sciences in China.”—Science, 22 September
1961

Price: $14.00. AAAS Member's Cash Price: $12.00.
Oceanography.

1961. 2nd printing, 1962. 665 pages. 146
illustrations.

Edited by: Mary Sears.

“I know of no other volume that so well de-
fines oceanography, its purpose, opportunities
and requirements.”—Science, 9 June 1961

Price: $14.75. AAAS Member's Cash Price: $12.50.

Germ Plasm Resources.

1961. 394 pages. 59 illustrations.
Edited by: Ralph E. Hodgson.
“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

Price: $9.75. AAAS Member's Cash Price: $8.50.

Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

“The 26 contributors include many of the most
respected names in American gerontology, and
the chapters cover a wealth of material.”—
Journal of Gerontology

Price: $8.50. AAAS Member's Cash Price: $7.50.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, 48 Upper Thames Street, London, E.C.4
Clip out this Form. Fill in and Mail Teday

. American Association for the Advancement of Science

Circle Volumes 1515 Massachusetts Avenue, NW

You Wish To Washington, D.C. 20005

Order . . . Please send the symposium volumes circled on this form, to:

76 75 74 LA 5o 1= O U P e eerere it aaens

73 72 71

X 0 D=1 U R T

70 08 67 C Stat; Zip Cod

T ate . ..oieie e ip Code ............
66 65 e
Please check:

B ( )1 am a member of AAAS, and enclose payment for the volumes indicated at member
Payment prices. Y S enclosed.
Enclosed { ) I am not a member of AAAS. ( ) Please bill me.

( ) Please send Membership Application Form.
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ANSITRON

Liquid Scintillation Counting: Logarithmic Amplification

Improves Performance and Simplifies Operation.

The principal problem confronting the
bio-medical worker is the wide range of
isotopic energies which he may be re-
quired to treat routinely from H3 to P32,
with special emphasis on the ability to
measure simultaneously H3 and C'* and
H? and P32, In this latter situation pulses
from the detector, as a result of maximum
energy P32 events, will be approximately
100 times those from corresponding H3
events and approximately 300 times those
from H3 events of mean energy.

A re-evaluation of the problems of
counting these f3-emitting isotopes has led
to the development of a fast pulse-ampli-
fier with logarithmic response. In the past,
biochemists could only obtain instrumen-
tation incorporating linear amplification.
However, as the need for improved reso-
lution and counting efficiencies has in-
creased, it has become apparent that more
functional design is necessary to over-
come the inherent limitations of these
linear systems.

The dynamic range of linear pulse-
amplifiers for liquid scintillation is inade-
quate to cope with wide energy spreads.
In early instrument designs having two
channels, employing a single amplifier
common to both channels, overall ampli-
fication was adjusted to examine the less
energetic isotope at “balance-point” in
one channel. The more energetic was
counted in the second channel in integral
fashion. Decay events from this isotope
caused amplifier over-load thereby pre-
venting accurate pulse height analysis.

More recently amplifiers preceded by
separate attenuators have been inserted
in each channel. Channel gain is individ-
ually adjusted, allowing differential count-
ing in all channels. Though this technique

results in improved performance, its in-
corporation in the counting system has
created new problems:

First, the problem of linear amplifier
overload though lessened, still remains.
Whenever an energetic event occurs,
overload will still occur in the channel
operated at higher gain to examine the
less energetic isotope. Should a low
energy event occur before the amplifier
has recovered from overload, it is not
counted. This difficulty is partially over-
come with fast-recovery amplifiers. How-
ever, at high count rates, even with these
amplifiers, count loss is evident. Second,
duplication or triplication of amplifiers
and attenuators has multiplied the num-
ber of operating controls thereby increas-
ing the complexity of operation. Third,
stability may be a problem; several pre-
sumably identical amplifier-attenuator sys-
tems may not show identical performance
after aging or thermal stress. Finally, it
is difficult to achieve reproducible settings
when using considerable attenuation for
energetic isotopes.

The fast logarithmic pulse-amplifier
overcomes these disadvantages. With a
dynamic range extending over four
decades of energy, overload is not possible
with isotopes encountered in bio-medical
research. Amplification is fixed and no
adjustment, either of high voltage or of
attenuators is required, thus greatly sim-
plifying operation. With a logarithmic
amplifier, drift — a problem common to
all amplifiers — is logarithmic rather
than linear. Remarkable stability is
achieved since the drift is essentially in-
consequential relative to the linear pulse
height analysis section used, especially
with wide window settings.

This capability of examining so wide
an energy spread also tends to minimize
effects of quenching. It is well known that
these effects are partially overcome by
operating the instrument to examine a
very broad energy segment in which spec-
tral shifts are less evident. A logarithmic
system permits any energy range to be
bracketed. The effects of quenching are
therefore reduced by examining an energy
spread encompassing, at the low end, the
most quenched sample and, at the upper
end, the least quenched. Even with so wide
a spread differential backgrounds are low
relative to the integral backgrounds
observed with older linear systems.

A corollary to wide-range operation is
that a single instrument setting may suffice
for most samples of a given isotope. This
is of particular advantage when several
investigators use the same instrument for
they can us¢ common settings and count
different types of samples with no com-
promise in performance.

Logarithmic amplification allows com-
parison of the spectra of various isotopes
on the same scale. This is not possible
with linear amplifiers. The energy rela-
tionship between isotopes is clearly evi-
dent and optimum settings for single or
dual-label samples are quickly arrived at.

Logarithmic amplification has permitted
the elimination of numerous operating
controls. Only discriminator adjustments
are necessary, thereby enabling the attain-
ment of excellent performance for single
or dual label counting in one or two
minutes.

For more information and bibliography
contact:  ANS, Inc.

P.O. Box 37
Wallingford, Conn.



1510

MAKE BLOOD CELL COUNTING AS SIMPLE
AS READING A NUMBER WITH FISHER'S NEW
AUTOCYTOMETER™ In 35 seconds this transistorized, low-cost

blood cell counter automatically counts red or white cells and registers
the countdirectly on an easily read meter. Accuracy: =1.5%; coincidence
loss compensated by calibration. Optical principle lets you use the most
effective diluent. No external accessories, no conversion chart, no mercury
or vacuum is needed. All components—including a microscope and in-
tegral test system—are in one compact unit, easy to operate and maintain.
More details in free Bulletin FS-212. Write for it, and ask about acquiring
the Autocytometer through the Fisher Financing Plan. Fisher Scientific
Company, 139 Fisher Building, Pittsburgh 19, Pa. X-279

§Ff FISHER SCIENTIFIC

World’s Largest Manufacturer-Distribulor of Laboratory Appliances & Reagent Chemicals

Boston « Chicago - Fort Worth « Houston « New York « Odessa, Texas « Philadelphia
Pittsburgh « St.Louis « Union, N.J. « Washington - Edmonton « Montreal - Toronto
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a. Activatron Controls are Set

b. Loading the Sample Transfer System

Activation Analysis:

a practical laboratory procedure with this complete TMC system

TMC has developed a complete labora-
tory activation analysis system that will
fit well within the budget and space limi-
tations of most analytical laboratories. A
high yield (1011 neutrons per sec.) neu-
tron generator, single or dual sample
transfer system, multi-channel pulse
height analysis system and a choice of
scintillation detectors are the basic ele-
ments. These may be supplemented by
neutron flux monitoring, data storage and
reduction units, and readout devices in
several types — all designed and built by
TMC.

The neutron generator—the Ellison Acti-
vatron 117— has a high atomic-to-molecu-
lar ratio Penning ion source with an ultra-
stable 1 ma. beam current and a neutron
yield of 1011 neutrons/sec., making it equal
to virtually every sample activation require-
ment. Safety of the operator is increased
by the total immersion of the high voltage
supply, accelerator section and ion source
in oil baths. This also provides cooling of
these units. The target is cooled by an in-

18 DECEMBER 1964

tegral recirculating water system. Activa-
tron control units may be
housed in individual cab-
inets, in a desk-type con-
sole, or they may be
mounted with other equip-
ment in custom cabinets.

The Sample Transfer Sy (single and
dual units available) is completely auto-
matic. The sample “rabbit” is inserted in
the receptacle on the control unit and
transferred by compressed air to the
Activatron target holder. After irradia-
tion, the sample is automatically trans-
ferred to a scintillation detector for a pre-
set counting period. The complete system
includes the control unit, irradiate and
counting stations, conveyor tubing and
compressor.

The Pulse Height Analysis Systems — the
100-channel Gammascope and the 400-
channel 400 Series offer the choice of an
economical, single input system or a more

c. The Sample is Irradiated by the Activatron
d. The Sample’s Nuclear Spectrum is Analyzed by the Pulse Height Analyzer

versatile, higher capacity system. The
Gammascope provides one input, a vari-
able single-channel “window” selector,
built-in CRT display and a digital tape
printer. The 400 Series has two independ-
ent detector inputs, memory sub-grouping
and multi-scaling capabilities, built-in
CRT display and a wide selection of ac-
cessory units for data reduction and
readout.

TMC activation analysis systems are
backed by broad experience in designing,
building, installing and servicing equip-
ment tailored to meet the precise needs-
of many laboratories. For complete in-
formation on a system for your require-
ments, contact any TMC office or write
Technical Measurement Corporation,
Ellison Division, 441 Washington Avenue,
North Haven, Connecticut:

Tme

TECHNICAL MEASUREMENT CORPORATION
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ANNOUNCING THE NEW RMU-6D-THE ONLY MASS
SPEGTROMETER WITH EVERY IMPORTANT FEATURE

Clearly, the present day need in Mass
Spectrometry is for maximum versatility.
In G. C. component identification scan
speed and sensitivity are premium re-
quirements; in structural analysis separa-
tion of unit masses over a wide mass
range is essential; in precision molecular
weight determination high resolution is
necessary. But few laboratories can
afford to purchase several mass spec-
trometers emphasizing separate capa-
bilities. The new Hitachi Perkin-Elmer
RMU-6D Mass Spectrometer offers the
widest- range of performance features
available in any one instrument. It is a
workhorse instrument designed for ease of
operation and reliability, backed by the
skilled Perkin-Elmer service organization.
Wide Mass Range Magnetic Scan-
ning allows high molecular weight sam-
ples to be analyzed (m/e 1—1500).

High Resolution and Accuracy allows
detailed spectral interpretation of indi-

vidual molecular fragments (Unit mass
number separation beyond m/e 800).
High Sensitivity Electron Multiplier
Accessory provides the ability to meas-
ure extremely low concentrations. (Gain
factor up to ten thousand times normal
ion collector). When it is used with the
Vacuum Lock Direct Sample Inlet to the
ion source, excellent spectra are obtained
from samples of less than 0.1 microgram.
All Glass Heated Inlet System pre-
vents sample decomposition while allow-
ing gases, liquids and solids to be ana-
lyzed. (Thermostatted to 350°C.)

Fast Scanning (m/e 12—500 in 3 sec.)
allows “on the fly" gas chromatography
component analysis, pulse analysis of
trace samples, kinetic studies,

Gas Chromatography Connection
Accessory with efficient all glass Helium
Separator allows spectral analysis of
trace components separated by capillary
or packed G.L.C. columns.

High Resolution Double Focusing
Attachment allows mass defect studies
with resolution better than 1 in 10,000,
mass measurement to 1 in 100,000, This
attachment may be purchased with the
basic RMU-6D or field installed later, The
compact rugged RMU-6D is the only Mass
Spectrometer which combines all these
essential ‘features at moderate cost,
Note These Prices RMU-6D-1 Single
Focusing System $46,000 Duty Paid,
$41,400 Duty Free. RMU-6D-3 Double
Focusing System $69,500 Duty Paid,
$62,000 Duty Free.

You are invited to visit our Application
Laboratory in Norwalk to see a demon-
stration of the RMU-6D. For detailed in-
formation, write to. Perkin-Elmer Corpo-
ration, Distributor Products Department,
910 Main Avenue, Norwalk, Connecticut,

PERKIN-ELMER

Mfe 872

WIDE MASS RANGE:
RESOLVED MOLECULAR
ION PEAK OF
IR LINOLENING

AT M/c 872
M/e803

\

M/ > Mo, CO and N; equals 2540
Y

N,

RESOLUTION SCAN:

SINGLE FOCUSING

CHy

M/e79.0422
M/e79.0502

HIGH RESOLUTION
DOUBLE FOCUSING SCAN:

MAME10,000
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REAGENT
Baker Analy

SPECIFICATIONS

New! Throw-Away cylinders for highest purity gases

For the first time, highest purity reagent gases are available in
convenient, economical Throw-Away cylinders: no deposit, no
demurrage, no transportation charges; at an end-cost often less
than that of returnables. Now you can afford to stock cylinders
for immediate use. All part of a new service in laboratory gases
from J. T. Baker.

These are LINDE gases—the purest obtainable grade of argon,
carbon dioxide, helium, hydrogen, krypton, neon, nitrogen, oxy-
gen, and xenon. You can also specify blends of these gases, as
well as mixtures with carbon monoxide, methane, kryptonts,
chlorine, and bromine. All are supplied in Throw-Away cylinders
delivering up to 100 liters and in one-liter glass bulbs.

J. T. Baker service ensures quick delivery from supply polnts
in Chicago, !ll., Pittsburgh, Pa., Washington, D.C., Pasadena,
Cal., and Phillipsburg, N.J. For prices, specifications.and further
information, send the coupon.

NEW THROW-AWAY CYLINDER (16-inch height, 4-inch diameter) fea-
tures less weight, safety of a solid-rim base. Economical to stock for
immediate use. Conventional returnable cylinders are top-heavy, easily
tipped. Deposit and demurrage charges can rapidly multiply cost.

PO S GRS ST S G T D S GEED LS SEUD SUSR SEA SR MReY EUID GUNR WHNR SUND DES WMED WSS G &y

I J.T. Baker Chemical Co. sc )
I phillipsburg, N.J. 08865

I Please send me a copy of the J. T. Baker laboratory gases
I brochure.

: NAME
I posimion
j comPANY
| ADDRESS
| ciry STATE ziP

——————————-————————————J

Thg term LINDE Is a registered trade mark of Union Carbide Corporation.

J.T. Baker Chemical Co. @ Phillipsburg, N. J.
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Shown above: UNITRON Monocular Lab Phase Model MPH — $315 complete

There are 3 microscopes in this picture
...at a distinctly singular UNITRON price

Most lab microscopes are used for ordinary brightfield
studies.

So is UNITRON's MPH.

Some lab microscopes can also be used for darkfield.

So can UNITRON's MPH.

Still other lab microscopes offer phase contrast to aid in
the study of living,unstained material.

So does UNITRON's MPH.

Until now, no lab microscope has provided all 3 for the
priceof 1.

UNITRON's MPH does. The 3 most important techniques
of microscopy are built-in, yet the MPH costs less than
many single-purpose microscopes.

That's not all. UNITRON's MPH gives you more than just
the advantages of 3 specialized microscopes. It unites them
in “Continuous-Transition Microscopy.” With a turn of the
condenser knob, you change from brightfield to darkfield
to phase contrast, all in rapid succession. Operation is so
easy, it's almost automatic. There are no accessories to
attach and no time-consuming adjustments to make. Every-
thing has been factory-centered for you. Even the light
source is built-in and permanently aligned

Have cost and complexity kept you in the dark about
phase? If so, youre in for a treat. UNITRON phase con-
trast will impress you all the more if you've tried to study
unstained, living material with ordinary brighttield micro-
scopes: There's no need to close the iris to pinhole size,
reducing resolution and detail. Gone are those ghostly
artificial images.

UNITRON Phase Contrast provides optical staining. You
get the beneflits of chemical staining, without the time-
consuming preparation. And what's more, you see material
alive with vivid contrast and pin-point detail. With phase,
even your stained slides show unsuspected details. All this,
without any special effort.

There's more. UNITRON's built-in illuminator provides five
intensities . . . more than enough to meet your visual and
photographic needs. Even the eyepieces are special . . . the
widefield type for comfortable viewing.

And now, the moment of truth. The price. Only $315 for
UNITRON's Monocular Laboratory Phase Model MPH . . .
less than you pay for many ordinary brightfield lab micro-
scopes. The Binocular Model BPH, with several additional
features of its own, costs only $527.

UNITRON prices include everything but the specimens.
In addition to all the special features of our phase models,
you'll find everything else you expect in a good lab micro-
scope. Four achromatic objectives (including high-power
oil-immersion), mechanical stage, focusable substage con-
denser with iris diaphragm and filter system, fitted cabinet,
etc. These, and all the other features we've described, are
standard equipment with UNITRON. There are no hidden
extras to buy.

Too good to be true? You needn't take our word for it.
Borrow a UNITRON Monocular MPH or Binocular BPH for
10 days. No cost or obligation. (We'll even pay shipping
charges for a chance to let you put our microscope through
its paces.) Give this UNITRON an opportunity to prove its
value in your lab. We think it will sell itself.

Teachers will be interested to learn that UNITRON
even offers student phase models for as little as $99.
To introduce phase to the student lab, and to other
areas where it has been a stranger, UNITRON has

(SR RTIATH

published a fully illustrated 64-page booklet, Under- e R

PHASE YRS

standing and Using the Phase Microscope. The text
includes a special chapter of experiments written by
Professor Julian D. Corrington of the University of
Miami. Other subjects are covered, including the
optical theory of microscopes in general. The book-
let normally sells for $1 00 but we will be glad to
send a free copy to any interested teacher or
researcher.

Ask for a free 10-day trial. Please specily whether you want
to try Model MPH or BPH. A phase booklet is shipped with
each microscope . . . or, you may request the booklet
separately.

UN]TRON INSTRUMENT COMPANY:

MICROSCOPE SALES DIVISION o DEPARTMENT 4-E
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS.
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Now open your eyes. There

is such a service available, starting Jan-
uary 1965. It’s called ASCA. It’s custom
designed for each individual scientist
everywhere in the world and in every dis-
cipline. And it costs less than $2.00 per
week for your own individual computer
printout. Interested ? Want details? Write

for information. You’ll be glad you did.

Please send information on ASCA, 29-4

N Title

Or n

Address

City State

|NS“TUTE FUR SC'ENan |NFORMA"0N 325 Chestnut Street  Philadelphia Pa 19106
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Now you can
analyze metallic ions
to parts per billion

- by atomic absorption spectroscopy
- by flame emission spectroscopy

with this one instrument

JARRELL-ASH (Europe) S. A., Rue de la Jacuse 6, Le Locle, Switzerland
NIPPON JARRELL-ASH CO., LTD., Kiyamachi-Sanjyo-Sagaru, Nakagyoku, Kyoto, Japan
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A new concept in pH meters...

Interchangeable power supplies for laboratory and field.
Accuracy and stability found heretofore only in the highest-priced meters.

Rugged construction for use in any environment under field conditions.

months of normal usage in the field.
MODEL PL—with modular Zener reference line power source for continu-

ous use in the laboratory.
= Relative Accuracy = for the most = Stability = for long term use with- = Rugged Construction = for use in
exacting purposes, readable t00.02  out need for readjustment, emi-  any locale, any climate; moisture-
pH, with meter accuracy of :£0.03  nently suitable for recording, with  proofed, transistorized circuitry,
pH within 4 pH of the standardized  circuit drift less than 0.02 pH per  shock-proof case.
point, and =0.05 pH anywhere on  hour after short initial warm-up.
the scale.

S ARG ENT | MODEL PB—with modular mercury cell power source providing over 6

MODEL PB Cat. No. S-30007 with batteries, buffers and electrodes . . . $255.00
Cat. No. S-30007-10 with batteries only, for use with any electrodes . .. $215.00
MODEL PL Cat. No. S-30008 with line power source, buffers and electrodes . . . $295.00
Cat. No. S-30008-10 with line power source only, for use with any electrodes . .. $255.00
Power Supplies Cat. No. S-30007-15 Zener Line Source for substitution in Model PB meters. . .$60.00
Cat. No. S-30008-15 Mercury Cell Source for substitution in Model PL meters ... $20.00

For complete information write for bulletin pHP.

G ®
— SA' ‘ G E N I SCIENTIFIC LABORATORY INSTRUMENTS * APPARATUS « SUPPLIES » CHEMICALS

€. H. SARGENT & CO., 4647 W. Foster Ave., Chicago, !I. « Anaheim, Calif. » Birmingham « Dallas « Denver « Detroit « Springfield, N. J. « Toronto, Canada




Ask for your copy

Complete guide to

electric heating mantles

Written for laboratory directors, plant managers,
design engineers, safety directors...in 4 separate sections

GLAS-COL HEATING MANTLES GLAS-COL HEATING MANTLES

Section 1 Basic types of heat-
ing mantles . . . safety con-
siderations . . . how not to use
heating mantles.

Section 2 Laboratory mantles
OLABIGOL HEATING MANTLES made of glass fabrics for safe
operation to 450°C and quartz
fabrics (650°C) for flasks,
beakers, funnels, vacuum ves-
sels, evaporating dishes, bot-
tles and jars . .. heating tops
. . . mantles for columns and
for Soxhlet, Kjeldahland micro
flasks . . . heating tapes and
cords . . . electrical controls
... mantle supports.

GLAS-COL HEATING MANTLES

Section 3 Industrial-scale
mantles for glass-lined steel
vessels . . . heating chamber
blankets . . . drum heaters
. . . pipe line heating tapes.

Section 4 “'Custom” mantles
for special applications.

World's largest
manufacturer of
heating mantles

(Glas-Col Apparatus Company &

Dept. CR, 711 Hulman Street, Terre Haute, Indiana

Use this coupon to request sections you want . . . all four if you desire!

Gras-CoL AprARATUS COMPANY
Dept. SC 711 Hulman Street,

chemical process
heating
applications.

Title

Zone___State

Terre Haute, Indiana Name
Please send
[] Section 1—Introduction to Heating Mantles Company.
|:| Section 2—Laboratory-type Heating Mantles Address
D Section 3—Industrial-scale Heating Mantles
City.

[J section 4—Mantles for Special Applications
Trademark Reg. U.S. Pat. Office. U.S. Patents 2,231,506; 2,282,078; 2,739,220; 2,739,221
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From advanced technology available today!

Biomedical Simulation Laboratory

uses CONTROL DATA" 3200 computer
to explore physiological phenomena

System includes:

seconds; access time

*A CONTROL DATA

*A CONTROL DATA
3200 computer with a
32,768 word magnetic
core storage; cycle
time — 1.25 micro-

— 750 nanoseconds;
buffered arithmetic
section operates con-
currently with non-
arithmetic instructions

simultaneous analog-
to-digital and digital-
to-analog conversion
system, providing
8-channel multiplexing

Here in the Biomedical Computer Simulation Labo-
ratory at Salt Lake City, Utah, you see an example of
that fast growing breed of newer special computers,
the hybrid digital-analog system.

A powerful CONTROL DATA 3200 digital computer
interfaces with a large-scale analog computer through
a CONTROL DATA eight-channel conversion system.
The analog component pre-processes raw data on
physiological phenomena undergoing study . . . while
the digital portion provides speed and capacity re-
quired to evaluate the many independent variables.
Marriage of the two creates a biomedical computer
system of tremendous versatility and power.

In the Salt Lake City laboratory, mathematical
models of circulatory systems are being structured,

18 DECEMBER 1964

covering blood pressure, heart rate and related, rapidly
interacting factors. The computer is used to analyze
and act upon input in a split-second — literally, be-
tween heartbeats.

CONTROL DATA generates highly creative man/
machine research partnerships, through hardware,
software, and follow-up support oriented to the
scientific user and his way of working. For informa-

tion on these com-
CONTROL DATA
[ coxroraTion

the CONTROL DATA
representative nearest
you, or write our
Minneapolis address,
Dept. G-124.

puter systems contact
CORPCRATION

8100 34th Ave. S., Mpls., Minn. 55440

* CONTROL DATA soft-
ware and support in-
cludes programming
language, monitor sys-
tems, assembly rou-
tines and simulators
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ESR spectrum of perylene positive ion in sulphuric acid showing highly resolved hyperfine structure due to interaction with proton spins.
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*
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SENSITIVITIES TO 1x10'' SPINS /GAUSS,
RESOLUTION 1x10—5

A complete line of versatile Electron Spin
Resonance equipment and accessories is now available
from Japan Electron Optics Laboratory Co., Ltd. Unusu-
ally high sensitivity to 1 x 10! spins/gauss and 1 x 10-5
resolution with broad operational flexibility make them
important research tools for a wide variety of applica-
tions. Units for K and Q-band operation with sensitivity
of 1 x 109 spins/gauss are also available. ® Feeble ESR
spectra produced by free radicals of organic compounds
and aqueous solution samples used in biochemical re-
search can be clearly recorded and analyzed. Unlike con-
ventional instruments, JEOL's equipment can record
second derivative curves for more precise analysis.
Samples can be measured under varying conditions of
mixture, temperature and rotation as well as under UV
radiation. ® Japan Electron Optics Laboratory Co., Ltd.
has established a complete domestic servicing network
to provide technical assistance and assure continuous
trouble-free service. Complete technical data and sales
information on ESR equipment can be obtained by con-
tacting JEOLCO (U.S.A)), Inc., 461 Riverside Avenue,
Medford 55, Mass., telephone 396-6241, area code 617,

N ——
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Some of our best customers don’t think of us much.

And others think Borroughs makes
only office furniture. Or unitized
shelving. Or supermarket equipment.

To scientists all wrapped up in formulas and equations,
laboratory furniture is just . . . well . .. just laboratory
furniture. That is, until it comes time to outfit a new
lab. Then the merits of Borroughs’ equipment becomes
scientifically, demonstrably and obviously obvious.
But even our customers who know us well may not
know us as well as they think. For instance, the man
who buys our supermarket display equipment and
checkout counters probably doesn’t know about our
fashionable credenza office units, or library shelving,
or automotive parts bins, or shop equipment, or gar-
ment racks. Or even our capacity for fabricating metal
components or assemblies to order. And more.

Automobile seating? Truck bumpers? Self-lubrica
ting bearings? Electric hospital beds? Springs for fancy
furniture? We make these and a variety of other things
too. Or, at any rate, our parent company does
American Metal Products. Being a part of AMP is a
little like being born in the White House. Your Dad’s
the President, which is nice, but you’ve got a lot to live
up to. We do.

Ask for the AMP story. Write: American Metal
Products, 5930 Vancouver, Detroit, Michigan 48204

Borroughs |
Subsidiary, American Metal Products

DIVISIONS AND SUBSIDIARIES: BORROUGHS MANUFACTURING CO., Kalamazoo, Michigan; GENERAL SPRING PRODUCTS, LTD., Kitchener, Ontario (Canada); NO-SAG SPRING
CO. and NO-SAG INTERNATIONAL, Detroit, Michigan; TRANSPORT DYNAMICS, INC., Santa Ana, California; AUTOMOTIVE DIVISION : Detroit; Union City, Tennessee ; Arcadia, Louisiana.
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power supply close-up:

Check the specs and the price ($145) and you will find: Sorensen’s new
QRB40-.75 “ranger” delivers 1% times the watts per dollar of most competi-
tive power supplies. .. with no stinting on performance.

CONSTANT CURRENT.. . Unit can be externally converted to a highly regulated
(0.15%) constant current supply.

CURRENT LIMITING... Provides automatic protection against short circuit or
overload. Also acts to provide automatic transfer from the normal constant
voltage mode to a constant current mode whenever the load demands
more current than the limiter has been set to supply.

more watts per dollar

ELECTRICAL & MECHANICAL SPECIFICATIONS

Warrg Wy

Warrs Wary, )
WATTS  aTTS

WATTS

RESOLUTION... Output can be finely adjusted to 4mv on the 40-volt model;
3mv on the 30-volt model; and 2mv on the 20-volt and 15-volt models.
OTHER QRB FEATURES include programmability, series/parallel operation,

and remote sensing.
For complete data on the QRB series and other Sorensen products send for

the new, 140-page “Controlled Power Catalog and Handbook.” Write

Sorensen, Richards Avenue, South Norwalk, 20 u
Connecticut. Or use reader service card number .

QUTPUT OUTPUT % REG. RESP. TEMP. CABINET SIZE RACK PANEL
MODEL VOLTAGE  CURRENT (LINE & RMS TIME COEF. INCHES INCHES  WEIGHT
NUMBER RANGE (VDC) (AMPS.) LOAD COMB.) RIPPLE (MICROSEC.) (%/°C.) WIDTH HEIGHT DEPTH HEIGHT  (LBS.}
QRB15-2 0-15 0-2 *(0.01% + 1mv) 0.15mv 50 *0.015 8% 5% 9 5 10.75
QRB20-1.5 0-20 0-1.5 *(0.01% + 1mv) 0.15mv 50 *0.015 8% 5% 9 5Y% 10.75
QRB30-1 0-30 0-1 *(0.01% + 1mv) 0.15mv 50 +0.015 8Y4 5% 9 5Y 10.75
QRB40-.75 0-40 0-.75 *(0.01% + 1mv) 0.15mv 50 =0.015 8% 5% 9 5% 10.75

S
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in clinic or in laboratory COUNT, RECORD, AND CHANGE measure gamma radiation
COUNT, RECORD, AND CHANGE

automatic operation GOUNT, RECORD, AND CHANGE iso/ matic sample changer
COUNT, RECORD, AND CHANGE

100-sample capacity

Preset count

Preset time

Direct percent-ratio reading

Power-failure alarm

Automatic background subtract

Never-fail sample advance

m  Automatic printout

a Simplified, flexible controls

m FEasy loading

m Beta crystal assemblies available

BAIRD ~-ATOM/C,/NC.

The Model 707 ISO/MATIC Test Tube Sample Changer
automatically measures the radioactivity in up to 100
samples of gamma or hard beta emitters in either liquid
or solid form. Throughout the complete counting cycle,
all the required data are printed on paper tape: sample
number, count, and time.

The detector’s location in the circular sample storage
rack ensures a constant background count. There are
no false readings due to a nearby ‘hot” sample. The
practical flexibility of the Iso/Matic Model 707 meets
your most demanding counting requirements. Service
is available in all Baird-Atomic sales offices, in the U.S.
and abroad. Check out these facts by writing to the
Atomic Instrument Department for Brochure 707.

Scientists: Investigate challenging opportunities with Baird-Atomic.
An Equal Opportunity Employer.

84 University Road, Cambridge, Mass. 02138

Subsidiaries:

Atomic Accessories Inc., Valley Stream, N.Y.; Chemtrac Inc,, Cambridge, Mass.
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Europe: B/A (Holland) N.V., 5A Hartogstraat, The Hague, Holland
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HOW PURE
IS YOUR
PRESENT
FLUOR?

if you're using Pilot Chemical's
fiuors you're using the purest —
with maximum light output and
high melting point. Recenttests,
using Pilot PPO (2,5—Diphenyl-
oxazole) andPPO from nine other
commercial sources, proved
Pilot's light transmission to be
highest.*

300 [~
| T
90 PILOT
80 -A
B
/ 7
g 60——— £
2
=
g 50
Al
; 40 /
) / /
10
0 -
350 360. 370 380 390

WAVELENGTH (MILLIMICRONS}

Selected curves show the range of purities.
(Measured on a Beckman DB Spectrophoto-
meter, 1 cm. cell, 29 solution in spectro grade
cyclohexane)

Why nottest Pilot's PPO foryour-
self? Justsend usyour nameand
title and we'll send you a free
sample. Pilot offers a large se-
lection of scintillation grade fluors
—here are a few:

“aLpHA-NPO."”
2-(1-Naphthyl)-5-phenyloxazole
Anthracene.

“BBO" 2, 5-Dibiphenylyloxazole

« "BOPOB.” p-BIS [2-(5-p-Biphenylyloxa-
zolyl)] -Benzene

9, 10-Diphenylanthracene

e, ?'-Diphenylstilbene

“pPBD”
Phenylbiphenyiyloxadiazole-1, 3, 4
“pOPOP” P-BIS
[2-(5-Phenyloxazolyl)]-Benzene

« p-Quaterphenyl

o r-Terphenyl

.

Pilot manufactures both fluors
and plastic scintillators as well as
Liquifluor, a pre-mixed 25X con-
centrate of PPO and POPOP in
specially purified Toluene. Write
for help onspecial problems. Ask
for Bulletin 611.

*Every batch of PPO from Pilot is quality con-
trolled spectrophotometrically.

PLlALA0AT
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shouldn’t behave as though assump-
tions are facts, but add that neither
is there justification for claiming that
races are genetically equal until sup-
ported by firm evidence.

Montagu writes approvingly of con-
ception control for all who, either be-
cause of genetic limitations or because
of poor cultural heritage, are unable
to endow children with a reasonable
chance to achieve happiness, . self-suf-
ficiency, and good citizenship. Montagu
and 1 could quibble over several points,
but our only serious disagreement is
on his position that the question of
race and intelligence is untestable and
unimportant. T am glad to see him
acknowledge that heredity plays a role
in intelligence. Many social scientists
teach that intellect is entirely or almost
entirely the product of environment
and, hence, are unworried about high
birth rates among the incompetent.

Rabin, seemingly unworried about
the threat of overpopulation, recoils
from the recommendations on concep-
tion control as being ruthless and
inept. He recommends that we not
attend to bad culture and behavior, for
they are matters of private judgment.

I thank Paula Giese for document-
ing my claim that such views as hers
are held. Here is an expression of doubt
that there is a genetic basis for intelli-
gence and a characterization of the pro-
posal that the problem be studied as a
mischievous suggestion. She implies that
private enterprise should not have a
role in upgrading genetic and cultural
heritage. The success of integration in
the Hyde Park-Kenwood community
was achieved largely by private organi-
zations. The integrated housing of Lake

i Meadows and Prairie Shores and many

others was built by private funds. On
the national scene, the NAACP, the
Urban League, religious organizations,
and so on are private enterprises sup-
ported by private funds which have
facilitated the advancement of the
underprivileged.

Fischer doubts that any scientist has
proposed that members of another race
have an average innate ability superior
to those of his race. I am among the
non-Jews who consider it probable that
superior intelligence and genius occur
more frequently among Jews, until
recently a disadvantaged people. Jews
are less a “race” than Negroes, but
races are not randomly represented in
this minority group. Fischer imagines
that I propose eugenic measures which
would select only for intelligence. There
arc many other important qualities of

physique and intellect. T have never
proposed a basis for selection.

Fischer and Deakin disagree with
my doubts about encouraging inter-
racial marriage. Many integrationists
claim that it is not an issue. It is a
real and highly sensitive issue, for
interbreeding is being encouraged as
a means of resolving racial problems.
What is wrong with an interracial
marriage between culturally and in-
tellectually compatible Negroes and
whites? Too little is known of the bio-
logical consequences. The question of
race and intelligence is unsettled. Less
is known of the inheritance of various
drives and behavior traits and their
relationship to race. We look in vain
for a country which is governed wisely
by Negroes. Racial mixing cannot be
undone. Let’s facilitate Negro advance-
ment by full civil rights and equal
opportunity, reward and honor their
achievements, prevent human misery
of every race, but without accepting
the social scientist’s assurance that the
biological experiment of interbreeding
can be done without risk to civilization.

Parton complains of my reference to
the unpublished studies of Strodbeck.
These careful, extensive, and highly
significant studies will be published.
Strodbeck has kindly given me detailed
reports on completed but unpublished
phases of the research. I did not, as
Parton claims, accept the conclusions
of Shuey, but simply mentioned that
Shuey and Anastasi had reviewed much
the same subject and had reached
widely different conclusions.

Each point made by Snow and Seibert
was anticipated in my article. In re-
gard to studies on identical twins, I
said that “the same studies also dem-
onstrate the importance of environ-
ment.” I wrote only of a genetic basis
for intelligence and made no claim that
intelligence is fixed and have never
imagined that there is a unitary ability
to learn or reason.

I have a final word on the right of
the scientist to dissent against attempts
to close systems of knowledge. In sci-
ence we demand validation of each
claim to knowledge by rigorous and
critical tests of evidence. Positive claims
are not final until there is proof that
all alternative propositions are unten-
able. Science does not abdicate to
authority or the tyranny of dogma—
nor does it try to shape truth by aims
and value judgments.

DwiGHT J. INGLE
Department of Physiology, University
of Chicago, Chicago 31, Illinois
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Polaroid announces infrared film.
Development time: 15 seconds.

s s You may know we've been field testing it for the past several
E - ~ months. Well, we're ready with it now. And it’s available in un-
~ limited quantity.

- It's called Polaroid Type 413 Land Infrared Film. Its sensi

~ tivity to radiation extends from the visible region of the spec-

~ trumtobeyond 9000 A in the infrared, peaking at about 8400A.

It is a high-contrast material. H&D reflection gamma is 2.1. It

comes as aroll film with 8 exposures to the roll. It fits all stand-

- ard Polaroid Land cameras and camera backs using series 40

film (except the J-66). And it's as easy to use as any other
Polaroid Land fiim.

This new film has two important advantages over conven-
tional infrared film. Most important, of course, is instant de-
velopment. You get a finished print 15 seconds after you snap
it. You know, on-the-spot, if you got the picture you wanted.
And if it’s not perfect you can take another while everything is
: still set up.

P O LA R O I D The other advantage is its high speed. Type 413 infrared

: film is more than three times as sensitive as conventional infra-

nd 1nt | Eilr red film. ASA equivalent is 800 without filtration.

: We expect this remarkable film to find wide use in just about
every area of industrial and scientific photography. In laser
research, spectrographic analysis, plant pathology, general medical research, and specialized
industrial photography where heat is a factor. If you have a need for infrared recording we expect
you'll be using it soon. For further information, write Sales Department, Polaroid Corporation,
Cambridge, Massachusetts 02139. “POLAROID®

SPECTRAL SENSITIVITY. This graph illustrates the spectral response  CHARACTERISTIC CURVES. This graph illustrates average H & D char-
of Type 413 film. acteristics of Type 413 film. (Tungsten light source, 3000°K.)

FIGURE 1 FIGURE 2

2.0

WRATTEN
#87 FILTER

DENSITY

=LOG INTENSITY (ERGS/CM.?) TO REACH 0.5 DENSITY

320 400 500 €00 700 800 200 1000 0 2 1
WAVELENGTH IN MILLIMICRONS LOG EXPOSURE (METER CANDLE SECONDS)
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(1) New Microprojector XIc (2) Ortholux Microscope with Orthomat Automatic Micro-camera (3) Prado Microprojector (4) Micro-
manipulator (5) Base Sledge Microtome (6) SM Microscope (7) D ialux-pol Large Polarizing Microscope 3 Panphot Large Camera
Microscope (9) Inverted Microscope (10) Aristophot Universal Photomicrographic and Macrophotograpﬁxc Camera (11) Interference
Microscope (12) Large Minot Rotary Microtome type 1212 (13) Labolux Microscope (14) Ortholux Microscope with Heating Stage

LEITZ INSTRUMENTS FOR BIOLOGICAL RESEARCH

These are basic tools designed to assist in every area where
research takes you. Biologists will find a precision Leitz
instrument that exactly fits their requirements.

Every Leitz microscope, from the Universal Research
Ortholux to the SM-f, is available equipped for practically
limitless applications. Whether you require only bright-field
viewing or fluorescent and phase contrast methods, you
will find that all Leitz stands can be fitted to handle each
technique easily.

Leitz laboratory instrumentation permits research in depth:
-A superb micromanipulator with motion reduction to
1:1/800. —Several microtomes are available for the flaw-
less preparation of microsections for applications in elec-

1532

tron, phase contrast, research, and routine microscopy.
—Heating and cooling stages for high- and low-temperature
thermal observations. ~The ultimate in microprojection
for teaching and conference purposes. ~A complete range
of photomicrographic cameras—including the exclusive,
automatic Orthomat.

These are but a few examples from the complete line of
Leitz scientific instruments. Write for complete descriptive
information of the individual instrument which you require.

54164

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 18, N. V.
Distributors of the world.tamous products of
Ernst Leitz G.m.b. H..Wetzlar,. Germany—Ernst Leitz Canada Ltd.
LEICA AND LEICINA CAMERAS - LENSES - PROJECTORS - MICROSCOPKS
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THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
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science, including the presentation of mi-
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than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
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vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
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SCIENCE

Desalination of Water

There is world-wide interest in means for obtaining more fresh
water. President Johnson recently indicated his views, in part, by
quoting a statement made by President Kennedy: “There is no scien-
tific breakthrough, including the trip to the moon, that will mean
more to the country which first is able to bring fresh water from
salt water at a competitive rate. . . .”

Much of the U.S. effort aimed at desalination of water has been
conducted under the Office of Saline Water of the Department of the
Interior. The OSW has sponsored some imaginative work—for ex-
ample, development of a reverse osmosis process. Given a membrane
permeable only by water, it is possible to obtain fresh water from
sea water by exerting a differential pressure of about 24 atmospheres
on salt water. In turn, it is theoretically possible to obtain a cubic
meter of fresh water from sea water by the expenditure of about 0.7
kilowatt-hours of energy, the minimum amount for a reversible
process. The present cellulose acetate membranes, however, are not
perfect. A pressure of 100 atmospheres is required to produce water
at the rate of 370 liters per square meter of membrane surface per
day. The effluent, while potable, is not entirely free from salt. The
membranes have only a few weeks of service life.

Another process involves formation of clathrate compounds. If
propane, under pressure of 3 atmospheres, is bubbled into sea water
at about 6.5°C above the freezing point, a light solid composed of
17 molecules of water to one molecule of propane is formed. Salt is
excluded. The solid can be removed and the water readily obtained.
In a practical process, energy consumption might amount to between
3.5 and 12 kw-hr per cubic meter of water.

Another method, which may be used practically, is freezing. It is
attractive because the latent heat is small, and low-temperature
processes are relatively free from corrosion problems. Energy cost
for a practical freezing scheme has been estimated at 12 kw-hr/m®.

Without heat exchange, the energy requirement for distilled water
is about 700 kw-hr/m® With heat exchange this figure has been
reduced to 70 kw-hr/m® in “demonstration plants,” and it could be
reduced to somewhat lower values through greater investment for
equipment. The price of obtaining fresh water from sea water is
heavily dependent on the cost of energy. Recently it has been pointed
out that very large nuclear reactors could be particularly efficient.
In situations where a dual-purpose electricity and water plant are
feasible, costs for distilled water have been estimated at about 6
cents per cubic meter. (Costs of raw fresh water in coastal regions
of the United States range from about 0.1 to about 6.0 cents per
cubic meter.) In high-cost areas such as southern California, some
of the needs probably could be met by desalination through distilla-
tion. In the eastern half of the nation, where total supplies are
adequate and cheap, better utilization of natural supplies is the

: practical solution.

It is to be hoped that a balanced approach will be made to the
water problem. Adequate emphasis should be given to research and
to development, particularly of promising new processes. At the same
time it should be remembered that most of this nation’s water prob-
lems will be solved by wise use of what is naturally available.

~—PHiLIP H. ABELSON



Quench Determination ... TRI-CARB°

SPECTROMETERS
AUTOMATIC EXTERNAL STANDARDIZATION—In liquid scintillation
counting, the most accurate quench determinations require that each
sample be counted twice . . . with and without a known standard. Orig-
inally, this involved the addition of carefully measured amounts of an
internal standard. Now, a new Packard development automatically intro-
duces an external gamma standard into the counting chamber immedi-
ately after each sample count is recorded. The tedious and time-con-
suming addition of internal standards is no longer necessary, and the
samples remain unaltered for further counting if desired.

The small sealed gamma standard used in Tri-Carb Spectrometers is
transported rapidly and reliably by means of a pneumatic tube between
a well-shielded, remote storage location and a precisely reproducible
position in the counting chamber. It provides gamma radiation with ener-
gies well above those of the beta emitters commonly counted in liquid
scintillation samples. When positioned adjacent to the counting vial, it
generates a Compton electron spectrum in the sample and produces a
light output that is affected by quenching substances in essentially the
same way as the light produced by beta particles from the sample isotopes.

By adjusting the Tri-Carb Spectrometer to record the energetic portion of
the Compton spectrum in one channel, sample counting efficiencies may
be determined directly from curves such as those shown in Figures 1, 2
and 3. This method is entirely independent of the radioactivity of the 3000 SERIES
samples, and good precision is obtained with only one-minute counts of

the relatively high activity gamma standard regardless of the activity level

of the sample.
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Automatic External Standardization is standard on all 4000 Series Tri-Carb
Spectrometers, and optional on most 3000 Series instruments. Further-
more, in line with Packard's policy of providing new features for existing
instruments wherever possible, Automatic External Standardization is also
available as a field modification for most 3000 Series Spectrometers.

CHANNELS RATIO—When sample activity is reasonably high and when
quenching is not too severe, the Channels Ratio method may be used to
determine counting efficiencies. This technique utilizes the radioactivity
of the sample itself for determination of the degree of quenching. The
change in spectral shape that results when colored or chemical quench-
ing substances are present in a sample is measured by the change in
ratio of the net counts in two channels of pulse height analysis selected
to span certain portions of the spectrum. These ratios may be directly
correlated with counting efficiencies of samples as shown by the curves
in Figures 4 and 5.

Fig. 4—C-14 Efficiency using Channels Ratio

Various models of 3000 and 4000 Series Tri-Carb Spectrometers provide
calculators or true electronic digital computers programmed to present,
in addition to total net counts and net count rate for each channel, all of
the possible channel ratios.

hannels Ratio

PACKARD INSTRUMENT COMPANY, INC.

Paclksard 2200 WARRENVILLE ROAD + DOWNERS GROVE, ILLINOIS 60515
AREA CODE 312 + 968-6000
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THE KLETT FLUORIMETER

No. 2070

Designed for the rapid and accurate determination of
thiamin, riboflavin, and other substances which fluoresce
in solution. The sensitivity and stability are such that
it has been found particularly useful in determining very
small amounts of these substances.

KLETT SCIENTIFIC PRODUCTS

PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS
GLASS ABSORPTION CELLS ® COLORIMETER NEPHELOM-
ETERS « KLETT REAGENTS « COLONY MARKER AND TALLY

179 EAST 87TH STREET, NEW YORK, N. Y.

K/eff Manufacturing Co., Inc.
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REFRIGERATED WORKHORSE

+1°C. precision. Even at maximum speed holds material temperature
at 0°C. Multi-speed attachment for larger volumes. Handles 7 ml. to
4 liters. 30 heads. Hundreds of accessories, including continuous flow.

Write for bulletin P.
INTERNATIONAL EQUIPMENT CO.

300 SECOND AVENUE  NEEDHAM HEIGHTS, MASS. 02194

Electrophoretically
prepared

ENZYMES
hy Worthington
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Purified- crystallized ELASTASE

(water soluble)

The preparation is similar to that described by Lewis, Williams
and Brink (). B. €., 222, 705, 1956). Its activity is approximately
8x that of crystalline elastase.

Purified
D-AMINO ACID OXIDASE

a stable, yellow, soluble lyophilized preparation containing
FAD. It is approximately 50x more active tham the crude
material heretofore available.

Purified MICROCOCCAL NUCLEASE

Fer information, write:

WORTHINGTON
BIOCHEMICAL CORPORATION

FREEHOLD 1, NEW JERSEY



% Authoritative! §

Craig & Faust’s
Clinical Parasitology

by ERNEST C. FAUST, Ph.D., Emeri-
tus Professor of Parasitology, The
Tulane University, New Orleans; and
PAUL F. RUSSELL, M.D., M.P.H.,
Visiting Lecturer in Tropical Health,
Harvard School of Public Health, Bos-
ton, 7th Edition, 1964. 1099 Pages. 352
Illustrations and 8 Color Plates. 23
Tables. $16.50.

This comprehensive text and reference on
protozoa, helminths and arthropods as
agents and vectors of disease-producing
organisms is recognized internationally as
the most authoritative book on the sub-
ject. Etiology, pathology, symptomatology,
diagnosis, treatment, control, and preven-
tion are fully discussed. Full global cov-
erage of diseases of parasitological sig-
nificance; public health approaches to con-
trol or elimination of etiologic agents; a
rewritten chapter on insecticides, including
a new section on moluscicidal chemicals;
and fully up-to-date references, are features
of this edition “Virtually an encyclopedic
source for reference by students, teachers,
and research workers.”

Animal Agents
and Vectors
of Human Disease

by ERNEST C. FAUST, Ph.D., The
Tulane University; PAUL C. BEAVER,
Ph.D., Head, Division of Parasitology,
The Tulane University; and RODNEY
C. JUNG, M.D., Ph.D., Head, Division
of Tropical Medicine, The Tulane Uni-
versity, New Orleans. 2nd Edition,
1962. 484 Pages. 195 Text Figures. 10
Plates, 6 in Color. 7 Tables. $9.50.

This book provides comprehensive infor-
mation on the animal parasites which pro-
duce disease in man. Morphological char-
acteristics; natural history, including meth-
ods of transmission and human exposure;
and pathological effects and clinical mani-
festation in the human host are included
in this discussion which emphasizes bio-
chemical and physiologic factors involved
in the adaptation of the parasite to the
host and its environment. “Deserves con-
sideration as a textbok in parasitology
when the medical aspects of this field are
to be emphasized.”

Gladly sent to Teachers on Approval

LEA & FEBIGER ,,, 255, o

Please send, on 30-days approval, a copy of

[0 CLINICAL PARASITOLOGY $16.50

[J ANIMAL AGENTS & VECTORS $9.50

NAME ... i

TEACHING POSITION ....................

ADDRESS ..........iiiiiiiinnnnnnnnnnnn.

CITY ... ........ STATE.......... ZIP.....
SC 12-18-64
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proval of pursuit of these new pro-
grams will permit a continuation of
the excellent start made in this con-
ference. It is now expected that a year’s
time will show improvement in under-
graduate training in optics and in-
creased pressure on undergraduates to
continue for graduate research.

The task leaders will publish status
reports for these programs in the So-
ciety’s journals as various objectives
are accomplished.

Aden B. Meinel is starting a gradu-
ate program at the University of Ari-
zona which, in cooperation with the
departments of mathematics, physics,
and engineering, will turn out person-
nel experienced in optics. His talk was
concerned with the premises and phi-
losophy behind the effort rather than
with the program itself.

As studies have shown, industry—
through neglect on the part of the uni-
versities—has assumed the principal
role in training its specialists in optics
(approximately one percent of physics
graduate students are doing research
in optics, yet 8 to 10 percent of all

. employed physicists are working in op-

tics). It is certainly true (as a con-
sequence?) that industry, and not the
university, gets the greatest share of
government support for basic research
in optics. This is felt not to be the
best relationship that could exist be-
tween university and industry in the re-
search area. The reversal and restora-
tion of proper responsibilities will re-
quire understanding and cooperation
among universities, industry, and gov-
ernment. Meinel outlined four basic
steps which must be taken in order to
restore the university’s role:

1) The university must provide the
leadership to recruit a core faculty
from industry.

2) The university must obtain from
private and public sources a commit-
ment for basic support over a period
of several years which would provide
for a liberal growth rate.

3) Money must be provided for con-
struction of the physical plants re-
quired. This is a major hurdle, since
such plants do not now exist in uni-
versities and a program cannot suc-
ceed on too little too late.

4) There must be funding of a
number of research projects with spe-
cific objectives which, when combined
with the funds which should be made
available to institutions, will provide
the means of engaging in advanced re-
search. Some of this support for spe-
cific projects will be of the type that

FOR
CONVENIENCE

AND ACCURACY
USE ONE OF THESE
10" MULTI-PURPOSE

RECORDERS

MODEL 43

VARICORD LINEAR/LOG
LABORATORY RECORDER

24 calibrated ranges from 10 MV or
10 «A full scale. Potentiometric re-
cording, both linear and logarithmic.
Absorbance scale zero to infinity.

MODEL 44

MICROCORD SUPER SENSITIVE
LABORATORY RECORDER

12 MV full scale maximum sensi-
tivity, or 50 microvolts per inch.
Fast pen speed; excellent noise
rejection. Dual chart speed.

Write for bulletins

Stocked by
Laboratory Supply Houses

PHoTovalT

CORPORATION
1115 BROADWAY ¢ NEW YORK 10, N.Y.
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industry is now receiving. In return,
the university should not undertake
more projects than are needed to fur-
ther its prime objective, the training
of personnel in optics.

There followed a fairly lively discus-
sion of all facets of the “optics prob-
lem.” However, compared to the some-
what bitter symposium at the annual
meeting just 2 years ago, there is evi-
dence of increasing understanding on
the part of the members of what is
occurring.

Optics is no longer an active dis-
cipline of physics. Neither is heat,
sound, or mechanics. However, op-
tical techniques are major tools of all
branches of physics, and therefore phys-
icists must themselves provide or find
some means of obtaining personnel
competent in optics.

Engineers must recognize that much
of the resurgent need in optics is in the
field of optical engineering, in which
new components and systems for space
reconnaissance, surveillance, and in-
formation processing are required. En-
gineers, like physicists, have a great
need for competent workers in optics.

The pervasive influence of optics on
physics, engineering, biology, and phys-
iology may result in programs similar
to Meinel’s in which a graduate fa-
cility works with all departments.

Optics is an excellent area of re-
search to be entered into by faculty
members in small colleges, because the
cost of equipment is often less than in
other fields. It is still difficult for such
faculty members to get requests for
grants appreciated by granting agencies.
However, there is evidence of increas-
ing interest in optics by the Depart-
ment of Defense; there is evidence that
the small-college teacher can make his
needs understood; and there is evidence
that optics education is enlarging.

The meeting adjourned with a more
optimistic outlook than prevailed 2
years ago.

VAN ZANDT WILLIAMS
Perkin-Elmer Corporation,
Norwalk, Connecticut

Forthcoming Events

December

26-31. American Assoc. for the Ad-
vancement of Science, annual, Montreal,
Canada. (R. L. Taylor, AAAS, 1515 Mas-
sachusetts Ave., NW, Washington, D.C.)

The following 44 organizations will
meet in conjunction with the AAAS an-
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20-30 PROTEIN FRACTIONS
IN HUMAN SERUM BY

SGELEGTROPHORESIS*

(resolves .01 ug

3.0-

of protein)

2.0-

Proteins of a 3.ul sample of human serum (haptoglobin type 2-1, no free hemoglobin
or hemoglobin-haptoglobin complexes): (1) slow beta 1 lipoprotein; (2) slow alpha 2
macroglobulin; (3) region of “7S” gamma globulins; (4) haptoglobins; (5) transferrin;
(6) post-albumins; (7) albumin; (8) pre-albumins. Optical density traced by CANALCO
Model E Microdensitometer.

* pat. pending

Disc Electrophoresis, the remarkably powerful new technique that is

now creating analytical breakthroughs in a wide variety of protein
separations. For instance:

* 14 in brain extract (previously 3 by starch)

* 26 in neurospora

% 9 in semi-purified skin protein (previously 1 by starch)
18 in unconcentrated spinal fluid

7 in connective tissue (previously 3 by starch)

6 nucleic acids (previously 3 by starch)

4 sharp major hemoglobins (prev. 3 blurred by paper)
6 tagged fractions (previously 1 by paper)

4 in frog embryo (previously 1 by starch)

Complete run in 1 hour class demonstration (previously
impossible)

* K KRN X*

These are typical true case histories
from the several hundred laboratories
now using this technique. Put it to work
now for yourself, using the Model 12
apparatus shown at left. For details
write:

CANAL INDUSTRIAL CORP.
Dept. E-122 4935 Cordell Avenue
Bethesda 14, Maryland

1611




SPECTRA PRITCHARD PHOTOMETER

NEW 1970-PR MODEL has controls, power sup-
ply and read-out meter separated from the
photometer. Reads a wider range of brightness
than any other meter with seven electrical ranges
plus four neutral attenuation ranges — full
scale sensitivity from 10-4 to 10¢ footlamberts —
polarized or unpolarized Jight. Five interchange-
able mirror apertures giving view angles of 6, 15,
30, 60 and 120 minutes of arc are included.
Seven inch standard objective lens measures 0.1
inch spot at 5 feet (with accessory lens, will
measure 0.0122 inch at 4 inches). Smaller areas
and greater sensitivities available on special
order. This instrument is a major tool for re-
search scientists in visual psychology and illumi-
nation engineering. Write for brochure,

i
1}

PHOTO RESEARCH corp,
KARL FREUND, President

837 NORTH CAHUENGA BLVD,
HOLLYWOOD, CALIFORNIA 90038

Now you can type any symhol
perfectly in 4 seconds

t ].-t®
the best thing that's happened
to typing in years!

Write for free information today

® 3 ®
‘bypl manufactured by
mechanical enterprises, inc.
3127 Colvin St., Alexandria, Va., Dept. sD

{1 Please send free catalog.

[ Give me a demonstration soon
at no obligation.

Name. Title.
Company.
Address.
City. State
FE R e R R N
1612

Worth
writing
for

ADM-30, “Detection and
Analysis of Contamina-
tion” outlines the meas-
urement of particulate
contamination with Milli-
pore filters as applied to
hydraulic fluids, air, fuels,
lubricants, solvents, gar-
ments, surfaces and other
aerospace and industrial
fluids. To get a copy of
this manual, write to

Millipore
FILTER CORPORATION
145 Ashby Rd., Bedford, Mass.

Millipore® filters are collulose
plastic porous membranes made in
twelve pore-size grades from 8

‘ microns down to 10 millimicrons. In

T~ microfiltration or analysis, all matter

36 PAGES ;.. larger than the fiiter pore size is
FREE screened from fluids and retained

OF CHARGE on the filter surface.

nual meeting in Montreal, Canada, 26-31
December:

Academy Conference (J. T. Self, Dept.
of Zoology, Univ. of Montreal, Montreal)

Academy of Psychoanalysis (M. Ullman,
Maimonides Hospital, 4802 Tenth Ave.,
Brooklyn 19, N.Y.)

Alpha Epsilon Delta (M. L. Moore, 7
Brookside Circle, Bronxville, N.Y. 10708)

AAAS Commission on Science Educa-
tion (J. R. Mayor, AAAS, 1515 Mas-
sachusetts Ave., NW, Washington, D.C.
20005)

American Astronautical Soc. (E. van
Dreist, Director, Space Science Labora-
tory, North American Aviation, Downy,
Calif.)

American Astronomical Soc. (G. C.
McVittie, Univ. of Illinois Observatory,
Urbana)

American Economic Association (H. E.
English, Private Planning Assoc., 712 Sun
Life Bldg., Montreal 2)

American Meteorological Soc. (K. C.
Spengler, AMS, 45 Beacon St., Boston,
Mass.) '

American Nature Study Soc. (V. Rock-
castle, Cornell Univ., Ithaca, N.Y.)

American Soc. of Naturalists (S. Gran-
ick, Rockefeller Inst., 66th St. and York
Ave., New York 10021)

American Political Science Assoc. (E.
B. Skolnikoff, Massachusetts Inst. of Tech-
nology, Cambridge)

American Soc. of Criminology (W. C.
Reckless, Dept. of Sociology, Ohio State
Univ., Columbus)

American Soc. for Microbiology (S. J.
Ajl, Director of Research, Albert Einstein
Medical Center, York and Tabor Rds.,
Philadelphia 41, Pa.)

-American Soc. of Zoologists, Animal
Behavior and Sociobiology Div. (G. W.
Barlow, Vivarium Bldg.,, Wright and
Healey Sts., Univ. of Illinois, Champaign)

American Sociological Assoc. (W. E.
Moore, Russell Sage Foundation, 230
Park Ave., New York, N.Y.)

Animal Behavior Soc. (J. P. Scott, Jack-
son Laboratory, Hamilton Station, Bar
Harbor, Maine)

Association canadienne-francaise pour
PAvancement des Sciences (M. J. Beau-
regard, ACFAS, C.P. 6128, Univ. of Mon-
treal, Montreal)

Association for Computing Machinery,
Bio-group (M. Woodbury, New York Univ.
Medical Center, New York, N.Y.)

Biometric Soc. (D. S. Robson, Cornell
Univ., Ithaca, N.Y.)

Canadian Aeronautics & Space Inst.
(H. C. Luttman, CASI, 77 Metcalf St.,
Ottawa 4)

Canadian Assoc. of Geographers (J. T.
Parry, Morrice Hall, McGill Univ., Mon-
treal)

Canadian Assoc. of Physicists (A. C. H.
Hallett, Dept. of Physics, Univ. of Toron-
to, Toronto 5)

Canadian Science Fairs Council (H. 1.
Bolker, Pulp & Paper Research Inst. of
Canada, 3420 University St., Montreal 2)

Canadian Soc. Zoologists (J. Marsden,
McGill Univ., Montreal, Canada)

Ecological Soc. of America (G. M.
Woodwell, Brookhaven Natl. Laboratory,
Upton, L.I,, N.Y.)

Engineering Institute of Canada (G. T.
Page, EIC, 2050 Mansfield St., Montreal)

Entomological Soc. of Canada (I.. S.

SCIENCE, VOL. 146



Lindsay, Defence Research Board, 125
Elgin St., Ottawa)

History of Science Soc. (J. E. Murdoch,
Harvard Univ., Cambridge, Mass.)

Institute of Management Sciences (B. V.
Dean, Dept. of Management, Case Inst.
of Technology, Cleveland, Ohio)

Metric Assoc. (R. P. Fischelis, Ohio
Northern Univ., Ada)

National Assoc. of Biology Teachers (R.
Beidleman, Colorado College, Colorado
Springs)

National Assoc. of Science Writers (L.
S. Zahn, Hill & Knowlton, Inc., 150 E.
42 St., New York, N.Y.)

National Council of Teachers of Mathe-
matics (J. Gates, NCTM, 1201 16th St.,
NW, Washington, D.C.)

National Geographic Soc. (R. W. Gray,
NGS, 16th and M Sts., NW, Washington,
D.C)

National Inst. of Social and Behavioral
Science (D. P. Ray, NISBS, 863 Benjamin
Franklin Station, Washington, D.C.)

National Science Teachers Assoc. (A. F.
Eiss, NSTA, 1201 16th St.,, NW, Wash-
ington, D.C. 20006)

Pharmacological Soc. of Canada (C. W.
Nash, Dept. of Pharmacology, Univ. of
Alberta, Edmonton)

Sigma Delta Epsilon (S. C. Stevens, VA
Hospital, Lincoln, Neb.)

Society for Computer Science in Biology
and Medicine (R. S. Ledley, Natl. Biomedi-
cal Research Foundation, 8600 16th St.,
NW, Silver Spring, Md.)

Society for Economic Botany (Q. Jones,
New Crops Research Branch, Plant Indus-
try Station, Beltsville, Md.)

Society for General Systems Research
(J. H. Milsum, Dept. of Electrical Engi-
neering, McGill Univ., Montreal)

Society for the History of Technology
(J. J. Beer, Dept. of History, Univ. of
Delaware, Newark)

Society of the Sigma Xi (T. T. Holme,
Sigma Xi, 51 Prospect St., New Haven,
Conn. 06511)

Society of Technical Writers and Pub-
lishers (G. Marx, Director of Communi-
cations, Illinois Inst. of Technology, Re-
search Inst., Chicago)

27-29. American Philosophical Assoc.,
Boston, Mass. (L. E. Hahn, Dept. of Phi-
losophy, Southern Illinois Univ., Carbon-
dale 62903)

27-30. American Statistical Assoc., Chi-
cago, Ill. (D. C. Riley, ASA, 810 18th St.,
NW, Washington, D.C. 20006)

28-30. American Economic Assoc., an-
nual, Chicago, 1ll. (H. F. Williamson,
AEA, 629 Noyes St., Evanston, II1.)

28-30. American Geophysical Union,
Seattle, Wash. (W. W. Kellogg, Rand
Corp., 1700 Main St., Santa Monica, Calif.)

28-30. Linguistic Soc. of America, New
York, N.Y. (A. A. Hill, Post Office Box
8120, University Station, Austin, Tex.)

28-30. Western Soc. of Naturalists,
Univ. of Washington, Seattle. (I. A. Ab-
bott, Hopkins Marine Station of Stanford
Univ., Pacific Grove, Calif.)

January

5-7. Glass Formation, Phase Equilibria,
Nucleation and Crystal Growth, symp.,
Sheffield, England. (D. Hawksworth, Soc.
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Beckman

Bendix Corp.—
Greenbriar Inst.

Coleman Instruments

Consolidated
Electrodynamics Inc.

F & M Scientific
Foxboro
MicroTek

Mine Safety
Appliances Co.

Perkin-Elmer

Wonder why
these

leaders
recommend
Matheson Gas
Mixtures For
Instrument
Calibrating?

HERE ARE 6 REASONS: 1. We start with high purity gases,
2. use the best thermodynamic data for partial pressure calculations
to obtain composition accuracy, 3. control temperature to dissipate
heat of compression and establish stable, accurate pressure readings,
4. obtain good mixture homogeneity before sampling for analysis,
5. analyze with best available methods using equipment ranging from
Orsat to Mass Spectrometer, 6. follow up with good service and techni-
cal assistance. Prompt service from mixing laboratories at all 5 plants.
Write to the nearest plant for Matheson Catalog.

MATHESOGN

East Rutherford, N.J.

Plants in Joliet, lll.; LaPorte, Texas; Newark, Calif.; Morrow, Ga.

Matheson of Canada, Whitby, Ont,
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FLAWLESS

oECTIONS
“"JUNG

MICROTOMES

Tetrander Microtome
for sectioning of
very large specimens
including whole hu-
man brains, entire
lungs, laboratory ani-
mals, etc. Fully au-
tomatic feed to 30
microns in steps of
one micron.

Heavy Duty K Micro-
. tome for the hard-
est specimens, in-
cluding undecalcified
bone, plastics, rub-
ber, metals, etc. Ful-
ly automatic feed, 1-
30 microns in steps
of 1 micron . . . op-
tional motor drive.

1120 Rotary Micro-
tome for positively
uniform serial sec-
tions of even very
hard and non-homeo-
geneous specimens.
Fully automatic feed

" to 40 microns in
steps of 1, 2 or 5
microns.

1200 Clinical Freez-
ing Microtome for
pathological labora-
tories, and histo-
chemical, biochemi-
cal, isotopic and
industrial research.
Fully automatic feed,
2-40 microns in
steps of 2 microns.

Jung has a Microtome for every section-
ing need. With nearly a century of ex-
perience, Jung is the only manufacturer
spetializing exclusively in Microtomes
and’ Microtome Knives. Inguiries on
special sectioning problems are invited.

Hocher

For further particulars, write to:
JUNG DIVISION

WILLIAM J. HACKER & CO., INC.

Box 646, W. Caldwell, N. J.,CA 6-8450, Code 201
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of Glass Technology, Thorton, 20 Hallam
Gate Rd., Sheffield 10)

5-8. Solid State Physics, 2nd annual
conf.,, H. H. Wills Physics Laboratory,
University of Bristol, England. (Adminis-
trative Assistant, Inst. of Physics and Phys-
ical Soc., 47, Belgrave Sq., London S.W.1)

6-8. Industrial Electronics and Control
Instrumentation, 13th annual conf., Phila-
delphia, Pa. (E. Weiss, Sun Oil Co., Mar-
cus Hook, Pa.)

6-9. Psychopharmacological Conf.,
Czechoslovak Medical Soc., Psychiatry
Section, Jesenik Spa. (M. Vojtechovsky,
Budejovicka 800, Pavilion A1, Prague,
Czechoslovakia)

8-9. Orthopaedic Research Society, New
York, N.Y. (R. A. Calandruccio, 869
Madison Ave., Memphis, Tenn.)

9-14. American Acad. of Orthopedic
Surgeons, annual, New York, N.Y. (H. K.
Hart, AAOS, 29 E. Madison, Chicago 2,
11.)

10-16. The New Science, symp., Colo-
rado Springs, Colo. (F. A. Sondermann,
Colorado College, Colorado Springs)

11-14. Civilian and Military Uses of
Aerospace, conf., New York, N.Y. (I. B.
Laskowitz, New York Acad. of Sciences, 2
E. 63 St.,, New York)

12—-14. Reliability and Quality Control,
symp., Miami, Fla. (H. D. Hulme, West-
inghouse R&D Center, Bldg. 601-1346,
Churchill Boro, Pittsburgh, Pa.)

12-15. Crustacea, symp., Cochin, India.
(Marine Biological Assoc. of India, Marine
Fisheries P.O., Mandapam Camp, S. India)

14. American Genetic Assoc., Washing-
ton, D.C. (W. R. Singleton, Biology Bldg.,
Univ. of Virginia, Charlottesville)

18-20. Solar Radiation Simulation,
intern. conf., Los Angeles, Calif. (H. F.
Sander, Inst. of Environmental Science, 34
S. Main St., Mount Prospect, Ill.)

19. American Inst.- of Mining, Metal-
lurgical, and Petroleum Engineers, Metal-
lurgical Soc., 7th mechanical working
conf., Pittsburgh, Pa. (R. W. Shearman,
Secretary, Metallurgical Soc. of AIME,
345 E. 47 St,, New York 10017)

19. Cor Pulmonale, New York Heart
Assoc., New York, N.Y. (NYHA, 10 Co-
lumbus Circle, New York 10019)

19-20. Die Design and Press Tooling
Conf., American Soc. of Tool and Manu-
facturing Engineers, Hartford, Conn. (M.
Zapico, Asst. Conf. Director, ASTME,
10700 Puritan Ave., Detroit 38, Mich.)

20-22. Instrumentation, College Station,
Tex. (P. T. Eubank, Chemical Engineering
Dept., Texas A&M Univ., College Station)

20-23. National Soc. of Professional
Engineers, New Orleans, La. (P. H. Rob-
bins, 2029 K St., NW, Washington, D.C.)

22. Bibliographical Soc. of America,
New York, N.Y. (Mrs. H. C. Ralph, P.O.
Box 397, Grand Central Station, New
York 10017)

22-1. Earthquake Engineering, 3rd world
conf., Auckland and Wellington, New Zea-
land. (Administrative Secretary, Third
World Conf. on Earthquake Engineering,
P.O. Box 5180, Wellington)

22-23. Blood, annual symp., Detroit,
Mich. (W. H. Seegers, Dept. of Physiology
and Pharmacology, Wayne State Univ.
College of Medicine, Detroit)

22-23. Hydrocarbon -Analysis, symp.,
American Soc. for Testing and Materials,

AT ANY PRICE

...the most useful
Spectropolarimeter
money can buy

The Durrum-Jasco* Model ORD/UV-5

combines the most useful set of

measurement capabilities ever pre-

sented in an Automatic Spectropo-

larimeter. With standard equipment,

a single instrument can display pre-

cise recordings of:

o Optical Rotatory Dispersion from
1850 to 7000 A

* QOptical rotation kinetics

* Optical density or percent trans-
mittance from 1800 to 7000 A

* Specific or observed rotation

These additional standard features

confirm the validity of your ORD

recordings:

¢ Continuous slit-width recording

* Continuous photomultiplier
voltage recording

* Wavelength scale expansion for
analysis of structural detail

Breadth of the Model ORD/UV-5’s
capabilities is matched only by the
simplicity and convenience of its
operation. And although you would
expect to pay much more, the price
is only $22,950.

For further information, write to
Durrum Instrument Corporation,
925 East Meadow Drive, Palo Alto,
California 94303. Or phone (415)
321-6302.

* Japan Spectroscopic Company, Lid.

DURRUM
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Houston, Tex. (ASTM,
Philadelphia 3, Pa.)

25-26. Fundamental Phenomena in the
Material Sciences, 3rd’' annual symp.,
Boston, Mass. (D. B. Fay, Ilikon Corp.,
Natick Industrial Centre, Natick, Mass.)

25-26. Viruses of Laboratory Rodents,
symp., Atlanta, Ga. (R. Holdenried, Natl.
Cancer Inst., NIH, Bethesda, Md. 20014)

25-27. American Inst. of Aeronautics
and Astronautics, New York, N.Y. (J.
Bidwell, AIAA, 1290 Avenue of the Amer-
icas, New York 10019)

25-28. American Meteorological Soc.,
annual, New York, N.Y. (K. Spengler,
AMS, 45 Beacon St., Boston 8, Mass.)

25-28. American Society of Heating,

Refrigerating and Air-Conditioning Engi-
neers, Chicago, Ill. (R. C. Cross, 345 E.
47 St.,, New York 10017)
"~ 25-28. Modern Methods of Analytical
Chemistry, 18th annual intern. symp.,
Baton Rouge, La. (P. W. West, Dept. of
Chemistry, Louisiana State Univ., Baton
Rouge)

25-28. Cardiovascular Diseases, 2nd
natl. conf., Washington, D.C. (C. H. Max-
well, 9650 Wisconsin Ave., NW, Washing-
ton, D.C. 20014)

25-29. American Mathematical Soc.,
Denver, Colo. (G. L. Walker, AMS, 190
Hope St., Providence, R.I.)

25-29. American Soc. for Testing and
Materials, steel meeting, Mexico City.
Mexico. (H. H. Hamilton, Public Rela-
tions, ASTM, 1916 Race St., Philadelphia,
Pa. 19103)

25-30. American Library Assoc., Wash-
ington, D.C. (D. H. Clift, ALA, 50, E.
Huron St., Chicago, Ill.)

26. Quasi Stellar Radio Sources, Ameri-
can Inst. of Physics, New York, N.Y. (E.
H. Kone, AIP, 335 E. 45 St., New York)

26. Mossbauer Effect Methodology,
symp., New York, N.Y. (M. Ress, New
England Nuclear Corp., 575 Albany St.,
Boston, Mass.)

26-29. Canadian Pulp and Paper Assoc.,
technical, annual, Montreal. (Miss J. M.
McKenzie, CPPA, Technical Section, 2280
Sun Life Bldg., Montreal 2)

27-30. American Group Psychotherapy
Assoc., annual, San  Francisco, Calif.
(AGPA, Inc., 1790 Broadway, Room 516,
New York, N.Y. 10019)

27-30. American Physical Soc., New
York, N.Y. (K. K. Darrow, Pupin Physics
Laboratory, Columbia Univ., New York)

27-30. Electrochemistry, 5th seminar,
Karaikudi-3, South India. (M. A. V. De-
vanathan, Central Electrochemical Re-
search Institute, Karaikudi-3)

27-30. Geological Soc., Southwestern
Federation, Austin, Tex. (S. P. Ellison, Jr.,
Department of Geology, Univ. of Texas,
Austin)

27-31. Neurosurgical Soc. of America,
San Juan, Puerto Rico. (C. H. Davis, Jr.,
Bowman Gray School of Medicine, Win-
ston-Salem, N. C.)

28-29. Interactions of Man and His
Environment, symp., Chicago, Ill. (W. K.
Stuckey, Dept. of Public Relations, 1802
Chicago Ave., Northwestern Univ., Evans-
ton, Ill. 60201) ]

28-29. Rheology Soc., winter meeting,
Santa Barbara, Calif. (R. S. Porter, Cali-
fornia Research Corp., Richmond Labora-
tory, 576 Standard Ave., Richmond 94802)
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1916 Race St.,

LOOK! NO TEST TUBES!

and you run a sample in just 15 seconds I..

with the FAST Bausch & Lomh

Data Acquisition System. If you
do clinical or quality control work
and you must analyze a large num-
ber of samples—this was made for
you. No more headaches from test
tubes, because you don’t use them,.

.....

You no longer need to match them
... or wash them . . . or be careful of
breaking them. Save up to 709, of
your time. You can easily run 4
samples a minute. (Reproducibility
is less than 1497) . .. accuracy is
substantially higher than with a
completely manual system.

The Data Acquisition System is
modular. Buy the whole system...or
any modular component. The unique
Flow-Thru Cuvette permits intro-
ducing and removing samples, with=-
out special test tubes, at an amazing
rate. The transistor-regulated Spec-
tronic-20 is the fastest, most accu~
rate colorimeter-spectrophotometer
in its price class. The V.0.M. Strip-
Chart Recorder offers 17 different
input ranges and 5 built-in chart
speeds (with our Spectro Chart 25
Adapter). The Digi-Spec DT-20
Digital Readout gives easy, accurate
readings and even permits “storing”
or retaining the displayed reading.

For further information, just circle
our ad number below in the maga~
zine's reply card and mail it, or write
for a demonstration in your labora-
tory to Bausch & Lomb Incorporated,
75912 Bausch Street, Rochester,
New York 14602,

BAUSCH & LOMB 'Y

In Canada, write Bausch & Lomb Optical Co., Ltd., Dept. 856, Scientific Instrument Division, 16 Grosvenor St., Toronte 5, Ont.
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014-359-2700

Call collect and ask for Maryann

“That s, if you need C'4, H3 or S labeled amino acids —or
information about them — call her. She'll fill your order
for any (or all) of the essential amino acids with C' labeling
the minute you hang up. She has most of the essential
amino acids H2 labeled too. Some with $35, (It's true
that she'll also happily fill your order for a wide variety of
labeled and unlabeled nucleotides, antimetabolites, sugars
and other things. But that's not what this ad is about.
Our catalog is complete though. Why not ask for it?)

Back to the labeled amino acids. Ours are generally lowest

-in price. Perhaps more important, however, are our quality

and activity specifications. They're the highest. And, with
each shipment we try to prove this by sending a Product
Analysis Report covering the specific material you re-
ceive. Gives you all the quality control data. Also a
radiochromatogram with 0.5% sensitivity. This precise
evidence of quality enables you to use all your time
doing research. You can leave the quality control to us.

Schwarz BioResearch, Inc. @)
Qrangeburg, New York 10962



New Products

Four-speed rotator (speeds 15, 30,
45, 75 rev/min) for mixing specimens
for blood and spinal-fluid counts and
sedimentation-rate, hemoglobin, and
hematocrit determinations in vaccine
bottles, test tubes, or dialysis cells.
Base-tilting screws permit variation of
‘rotation plane to aid mixing. Friction
drive permits mixing discs to be stopped
manually at any time for removal or
placement of tubes, vaccine bottles, or
dialysis cells. Five discs available: 17-E,
with 20 clips for 13- to 16-mm tubes
or vials; 17-A, 8 vaccine-bottle holders
and 8 microdialysis cell clips; 17-B, 12
test-tube holders and 8 microdialysis
cell clips; 17-C, 4 micro- and 4 macro-
dialysis cell clips; 17-D, 24 test-tube
and 8 vaccine-bottle holders. A 22-watt
motor, 115 volts, 60 cy, a-c.—D.J.P.
(Technilab Instruments, 2231 S. Car-
melina Ave., Los Angeles 64, Calif.)

Circle 1 on Readers’ Service card

Laboratory emergency chart lists in
detail first-aid procedures to be fol-
lowed in cases of thermal and chemical
burns, electrical shock, wounds, frac-
tures, swallowed or inhaled poisons,
and shock. The two chief techniques of
artificial respiration are explained with
illustrations, and common laboratory
fires are classified along with proper
extinguishing methods for each. In ad-
dition, the eight basic principles of
first-aid are listed, and there is space
for filling in emergency phone num-
bers. The 16- by 20V%-inch chart is

The material in this section is prepared by
the following contributing writers:

Denis J. Prager (D.J.P.), Laboratory of Tech-
nical Development, National Heart Institute,
Bethesda 14, Md. (medical electronics and bio-
medical laboratory equipment).

Joshua Stern (J.S.), Basic Instrumentation
Section, National Bureau of Standards, Washing-
ton 25, D.C. (physics, computing, electronics,
and nuclear equipment).

The information reported here is
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquiries concerning the items
listed is included on pages 1519 and 1609. Circle
on this card the department number of the
items in- which you are interested.

obtained
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printed on a plastic-paper combination
with metal strips at top and bottom
and a metal loop for hanging.—D.J.P.
(Fisher Scientific Co., 415 Fisher Bldg.,
Pittsburgh, Pa. 15219)

Circle 2 on Readers’ Service card

Micromanipulator drives are small,
limited excursion positioners which
provide high sensitivity motion at low
cost. The set of Brinkmann HS drives
consists of two short precision dove-
tails mounted at right angles. They are
driven by a micrometer screw with a
large, knurled head. The excursion of
each dovetail is only 0.25 inch (6 mm),
but the optional graduated scale and
pointer assembly divide this motion
into 0.0005-inch calibrations. Maxi-
mum recommended magnification in
each direction is 500X. The complete
unit, which measures only 3 by 3 by
134 inches (75 by 75 by 38 mm), can
be used alone or in conjunction with
larger, coarser manipulators. The
drives are mounted in a 90° tilting
hinge to provide convenience and ver-
satility in mounting the HS on other
manipulators. An instrument clamp,
provided with the unit, is universally
adjustable in two planes, has a bed 74
inch (22 mm) long, and will accommo-
date objects up to ¥4 inch (6 mm). A
small column stand consisting of a
horseshoe base and a % inch diameter
upright with a vertical sliding bracket
is optional. The size, sensitivity, and
low cost of this unit make it attractive
for application requiring very fine mo-
tion over relatively short excursions.—
D.J.P. (Brinkmann Instruments, Can-
tiague Rd., Westbury, N.Y. 11590)

Circle 3 on Readers’ Service card

Preparative ultracentrifuge is a
floor-mounted, heavy-duty instrument
designed for large-volume preparative
work and high-resolution density-gra-
dient applications. For preparative
work, a 6- by 250-ml rotor, operating
at 19,000 rev/min, produces 57,000g.
For density-gradient centrifugation, a

6- by 15-ml rotor operates at 25,000
rev/min, producing 112,000g. The
rotor is driven by a 1%5-hp motor
through a 4.15-to-1 belt drive, and the
rotor bearings are water cooled. Rotor
speed is regulated by a solid-state con-
trol system and is monitored by a O-to-
30,000-rev/min meter with 500-rev/
min graduations. An electric timer pro-
vides indication of from 6 to 180 min-
utes elapsed time. The temperature of
the rotor contents is regulated to %=1°C
from ambient to below 0°C by an elec-
tronic controller with thermistor input.
A vacuum system with a capacity of
150 lit./min evacuates chamber to less.
than 50 u. A protective relay system
stops the drive if the provision of cool-
ing water, vacuum, or oil is inadequate.
Dimensions of the unit are 39 by 45 by
30 inches, and weight is 1260 Ib. A sin-
gle knob selects function: refrigeration,
precool, vacuum, centrifuge, coast, and
clectric brake. Separate knobs seclect
rotor contents’ temperature, speed, and
elapsed time, and meters indicate
temperature, speed, and hours of op-
eration—D.J.P. (International Equip-
ment Co., 300 Second Ave., Needham
Heights, Mass. 02194)

Circle 4 on Readers’ Service card

Prothrombin meter utilizes photo-
electric absorptiometry for automatic
measurement of prothrombin times by
Owren’s prothrombin, Quick’s one-
stage, or Thrombotest method. Blood
plasma sample, in a disposable test
tube, is placed in the sample chamber.
With calcium chloride added to the
plasma, the time recorder is started
and the sample thoroughly mixed.
Turbidity develops immediately before
actual clotting is visible; reduced light
to the photocell causes meter deflection.
At the point of clotting, deflection is
sufficient to actuate a relay and stop
the time recorder; time (seconds) is
read directly from a digital counter.
The instrument (Evans Electroselenium,
England) comprises two individual but
identical units in one casing; two tests
can be run (or one duplicated) simul-
taneously. Light source for both units
is a 6-volt, 6-watt prefocus lamp; de-
tectors are 25-mm selenium photocells.
Standardization is by setting initial
readings to a calibration mark on the
panel meter. Sample chambers are
thermocontrolled to 37°C. Dimensions:
38 X 25.5 X 15.2 cm. Weight: 10.43
kg—D.J.P. (Borders Electronics Co.,
Route 130 and Bethel Ave., Penn-
sauken, N.J.)

Circle 5 on Readers’ Service card
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oxides” by André Rosowsky; “Aziridines”
by Paul E. Fanta; “Ethylene sulfides” by
Delbert D. Reynolds and Donald L. Fields,
and “Oxaziranes” by W. D. Emmons; pt.
2, “Thietane and its derivatives” by Y.
Etienne, R. Soulas, and H. Lumbroso;
“B-lactones” by Y. Etienne and N. Fischer;
“Trimethyleneimines” by James A. Moore;
“Four-membered rings containing two
heteroatoms” by W. D. Emmons, and
“Oxetanes” by Scott Searles, Jr.

Initiation a la Théorie de la Relativité,
Vladimir Kourganoff. Presses Universi-
taires de France, Paris, 1964. 182 pp.
Illus. Paper. ”

Interprétation Géochimique des Eléments
en Traces dans les Roches Cristallines.
Denis M. Shaw. Masson, Paris, 1964. 244
pp. Illus. Paper, F. 56.

Introduction to Astrophysics: The Stars.
Jean Dufay. Translated from the French
edition (1961) by Owen Gingerich. Dover,
New York, 1964. 176 pp. Illus. Paper, $2.

Introduction to Computer Programming.
Donald 1. Cutler. Prentice-Hall, Engle-
wood Cliffs, N.J.,, 1964. 224 pp. Illus.
$9.35.

Introduction to Fortran. A program for
self-instruction. S. C. Plumb. McGraw-
Hill, New York (© 1961), 1964. 215 pp.
Illus. Paper, $3.50.

Introduction to Mine Surveying. W. W,
Staley. Stanford Univ. Press, Stanford,
Calif., ed. 2, 1964. 317 pp. Illus. $7.50.

Introduction to p-Adic Numbers and
Valuation Theory. George Bachman. Aca-
demic Press, New York, 1964. 183 pp.
Illus. Paper, $3.45; cloth, $6.50.

An Introduction to Radioactivity. Eric
Neil Jenkins. Butterworth, Washington,
D.C., 1964. 201 pp. Illus. $5.95.

Introduction to Semiconductor Physics.
R. B. Adler, A. C. Smith, and R. L.
Longini. Wiley, New York, 1964. 263 pp.
INlus. Paper, $2.65; cloth, $4.50.

Introduction to the Atomic Nucleus.
J. G. Cuninghame. Elsevier, New York,
1964. 232 pp. Illus. $9.

The Language of Triangles. A secondary
school trigonometry. vol. 1. A. W. Crown.
Pergamon, London; Macmillan, New
York, 1964. 125 pp. Illus. Paper, $2.45.

The Laws and Applications of Thermo-
dypamics. A. D. Buckingham. Pergamon,
London; Macmillan, New York, 1964, 218
pp. 1llus. Paper, $3.75.

Linear Representations of the Lorentz
Group. M. A. Naimark. Translated from
the Russian edition (Moscow, 1958) by
Ann Swinfen and O. J. Marstand. H. K.
Farahat, Translation Ed. Pergamon, Lon-
don; Macmillan, New York, 1964. 464
pp. IMus. $14.50.

Manuel Pratique de Chromatographie
en Phase Gazeuse. J. Buzon, N. Guichard,
G. Guiochon, J. Lebbe, A. Prévot, J. Tran-
chant, and J. Serpinet. Masson, Paris,
1964. 235 pp. Illus. Paper, F. 36.

Marine Geology of the Gulf of Cali-
fornia. A symposium (Memoir No. 3).
Tjeerd H. van Andel and George G. Shor,
Jr., Eds. American Assoc. of Petroleum
Geologists, Tulsa, Okla., 1964. 414 pp.
Illus. Charts. $12.50. Sixteen papers and
three charts (in a separate pocket).

Massenspektrometrie. C. Brunnée and
H. Voshage. Thiemig, Munich, Germany,
1964. 328 pp. Illus. DM. 54.

Mathematics: Its Contents, Methods,
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Multiple SGOT Assays

In the continuous record of Serum Glutamic Oxala-
cetic Transaminase assays illustrated, the determin.
ations are followed from start to endpoint. This
method, since it does not measure absorbance
changes over a fixed time interval, eliminates errors
caused by nonlinear enzyme-substrate interactions.
True linearity of the slopes permits accurate assays
of small quantities of GOT from 1-minute segments.
Here, the rate of reaction under uniform conditions
provides that a change in absorbance of one chart
division per minute is equivalent to an enzyme level
of 5 GOT Units/ml.

An output linear with absorbance, high sensitivity to
small changes in absorbance and the rapid and simul-
taneous handling of four samples make the Gilford
2000 Multiple Sample Absorbance Recorder suitable
for any enzyme assay which can be coupled to a
DPN-DPNH oxidation-reduction reaction—and to 2
wide additional range of enzyme kinetics. The same
linearity over a 0.0 ta 3.0 0.D. range, sensitivity and
long term stability adapt this system to a variety of
other spectrophotometric techniques—including
column chromatography, density gradients and
RNA-DNA thermal denaturation, Standard accessories
are available to fit the Gilford 2000 to your application.

Request brochure and quotation.

Gilford Instrument Lahoratories Incorporated Oberlim, Ohio

The Gilford 2000
Multiple Sample
Absorbance
Recorder

INSTRUMENTATION FOR
BIOLOGY AND MEDICINE

S OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U, 5. A

...at a full scale
sensitivity of 0.100 0.D.
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Chort Record Courtesy of
Dr. S. Raymond Gambino
Director of Laboratories
The Englewood Haspital
Englewood, New Jersey

Canventional Spectrophotometric Mea«
surements are also more accurate and
convenient with the Gilford 2000. Ab«
sorbance values from 0.000 to 3.000 0.D,
are’presented on a numerical counter,
readable to 0.001 O.D. Pushbutton con-
trolled cuvette positioning precisely
aligns sample cells. Sensitivity, shutter
and dark current adjustments are elime
Inated. System is completely line ppere
@ated and extremely stable,

INSTRUMENT o
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Dissymmetries

Browsing through the 1964 crop of papers on light scattering,
we have prepared, along the way, a short list of the systems
that have been studied by means of Brice-Phoenix Light Scatter-
ing Photometers (LSP) and Differential Refractometers (DR).
Here, then, are our findings based on a somewhat less than
thorough search of the papers published during the first eight
months of 1964,

DETERGENTS AND MICELLAR COLLOIDS

Phosphatidylserine (Abramson, Katzman and Gregor, J.
Biol. Chem., 239, 70)—LSP

Sodium lauryl sulfate and dodecyltrimethylammonium bromide
g&l!%acker, Rush and Johnson, J. Phys. Chem., 68, 81)—LSP,

Sodium 2,6-di-n-alkylnaphthalene-1-sulfonates (Heilweil, J.
Colloid Sei., 19, 105)—LSP, DR

Dimethyldodecylamine oxide (Herrmann, J. Phys. Chem.,
68, 1540)—LSP, DR

Sodium dodecyl benzene sulfonate-nonionics mixed micelles
(Mankowich, J. Am. Oil Chem. Soc., 41, 449)—LSP

SYNTHETIC POLYMERS

Aromatic polysulfonates (Thomson and Ehlers, J. Polymer
Sei., A2, 1051)—LSP,

Poly-n-alkyl acrylates (Burlant Hinsch and Taylor, J. Polymer
Sci., A2, 57)—LSP, DR

Polygy)droxy etll;eﬁ (Myers and Dagon, J. Polymer Sci., A2,

Nylon 66 (Ehas and Schumacher, Makromol. Chem., 76, 23;
Saunders, J. Polymer Seci., A2, 3755, 3765)—LSP, DR

Styrene-methyl methactylate block copolymer (Krause, J.
Phys. Chem., 68, 1948)—LSP, DR

Polymers of higher olefins (Flowers, Hewett and Mullineaux,
J. Polymer Sci., A2, 2305)—LSP

Polyisobutene (Turner J. Phys. Chem., 68, 1255)—LSP

Polystyrene (Graessley, J. Phys. Chem 68, 2258; Spitsbergen
and Beachell, J. Po ymer Sci., A2, 1205)—LSP

Polymethyl methacrylate (Krause and Cohn-Ginsberg, J.
Polymer Sci., 42, 1393)—LSP

Styrene-acrylonitrile copolymer (Shimura, Mita and Kambe,
J. Polymer Sci., B2, 403)—LSP

Polyethylene and polystyrene (Ehl, Loucheux, Reiss and Benoit,
Makromol. Chem., 75, 35)—DR

Pollgﬁthylene (Drott and Mendelson, J. Polymer Sci., B2, 187)—

Pogﬁinylpyrrolidone (Schnabel, Makromol. Chem., 77, 51)—

Polydimethylsiloxane (Crescenzi and Flory, J. Am. Chem.
Soc., 86, 141)—DR

Poly-p-chlorostyrene (Greber, Télle and Burchard, Makromolek.
Chem., 71,47)—DR

Copolymers (Gallot, Franta, Rempp and Benoit, J. Polymer
Sci., Pt. C, No. 4, 473)—DR

PROTEINS

Dog cardiac myosin (Mueller, Franzen, Rice and Olson, J.
Biol. Chem., 239, 1447)—LSP, DR

Gelatins from rat skin collagen (Piez and Carrillo, Biochemistry,
3, 908)—LSP,

Contractile sheath protein of the tail of T2 bacteriophage (Sarkar
Sarkar and Kozloff, Biochemistry, 3, 511)— DR

Empty protein shells of turnip yellow mosaic virus (Kaper,
Biochemistry, 3, 486)—DR

POLYSACCHARIDES

Dextran (Antonini, Bellelli, Caputo, Chiancone and Rossi-
Fanelli, Biopolymers, 2, 27, 35)—LSP, DR

ELECTROLYTES

- Alkaline niobium (V) solutlons (Nelson and Tobias, Can. J.
Chem., 42, 731)—LSP

DISPERSIONS

Octanoic acid aerosols (Matijevic, Kitani and Kerker, J.
Colloid Sci., 19, 223)—LSP

Colloidal gold (Milligan and Morriss, J. Am. Chem. Soc.,
86, 3461)—LSP

Spinach chloroplasts (Dilley and Vernon, Biochemistry, 3,
817)—LSP

Emulsions and polymer latexes (Graessley and Zufall, J.
Colloid Sci., 19, 516)—LSP, DR

Substituted styrene polymer latexes (Paoletti and Billmeyer,
J. Polymer Sci., A2, 2049)—DR

If you are interested in light scattering and refractive index
measurements on the systems listed above, or many others,
from cellulose propionate plastic films (Sperling, TAPPI, 44,
280) to spider fibers (Matijevie, Ottewill and Kerker, J. Opt.
Soc. Am., §1, 115), contact the Phoenix Precision Instrument
Company, 3803 North 5th Street, Philadelphia, Pa., 19140, for
detailed information on Light Scatten.ng Photometers and
Differential Refractometers.
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AFREEZE
DRYERS

laboratory models

FOR DRYING: Micro organisms, biological tissues
and fluids in enzyme systems studies, storage of
organisms, small scale experimental food drying.

Of all the drying processes currently practiced,
freeze drying causes the minimum of mechanical
and chemical changes in the material being dried.

i/a5544 CUBIC FREEZE DRYER—4 liter vapor
condensing capacity. Manifold drying with 21
14" ports, or bulk drying in the efficient, rec-
tangular, seamless stainless steel 10" W x 14"
D x 12" H chamber. Can be used as low tem-
perature refrigerator or cooling bath since cham-
ber can hold several test tube racks, large
beakers, flasks. Flask can be hand-tilted and
rotated for shell freezing in the large workable
chamber. %3 HP hermetically sealed refrigeration
unit brings temperature to —60°F. Blue ham-
mertone enamel cabinet, 281" W x 26" D x 34"
H with stainless steel top. Mobile, mounted on
3" diam. heavy duty hard rubber casters. Integral
drying chamber and condenser to minimize re-
sistance to vapor flow. Deflector shelf is easily
removable for cleaning and inspection of entire
chamber. Unique trap-door drain conveniently
located on front of cabinet. Vacuum pump can
be installed inside cabinet. Thermocouple vacuum
gauge and liquid filled dial thermometer mounted
on front panel.

INSTRUMENTATION
ASSOCIATES INC.

&

77,.‘ 1
.
3 17 West 60th Street « New York 23, N. Y.
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and Meaning. vols. 1-3. A. D. Aleksan-
drov, A. N. Kolmogorov, and M. A.
Lavrent’ev, Eds. Translated from the
Russian edition (Moscow, 1956) by
S. H. Gould and T. Bartha (vol. 1),
S. H. Gould (vol. 2), and K. Hirsch
(vol. 3). M.L.T. Press, Cambridge, Mass.,
1964. vol. 1, 371 pp.; vol. 2, 388 pp.; vol.
3, 367 pp. Illus. $30. The authors’ goal
was to acquaint a sufficiently wide circle
of the Soviet intelligentsia with the various
mathematical disciplines, their content and
methods, the foundations on which they
are based, and the paths along which they
have developed. The . contributors are:
A. D. Aleksandrov; M. A. Lavrent’ev and
S. M. Nikol’skif; B. N. Delone; 1. G. Pe-
trovskil; S. L. Sobolev and O. A. Lady-
zenskaja; V. I. Krylov; M. V. Keldys;
K. K. Mardzanisvili and A. B. Postnikov;
A. N. Kolmogorov; S. A. Lebedev and
L. V. Kantorovi¢; S. B. SteCkin; D. K.
Faddeev; P. S. Aleksandrov; I. M. Gel*-
fand; and A. 1. Mal’cev.

Methods in Microanalysis. vol. 1, Simul-
taneous Rapid Combustion. Translated
microchemical research papers of Mirra
Osipovna Korshun. J. A. Kuck, Ed. Trans-
lated from the Russian by Phyllis L. Bol-
ton and Kurt Gingold. Gordon and Breach,
New York, 1964. 576 pp. Illus. $27.50.

Modular Arithmetic. Burton W. Jones.
Blaisdell (Ginn), New York, 1964. 101
pp. Illus. Paper, $1.65.

Molten Salt Data: Electrical Conduct-
ance, Density, and Viscosity (Technical
Bulletin Series). George J. Janz, Anthony
T. Ward, and Roger D. Reeves. Rensse-

laer Polytechnic Inst., Troy, N.Y., 1964.
183 pp. Paper, $2.50.

Neutron Physics. K. H. Beckurts and
K. Wirtz. Translated from the German
edition (ed. 2, 1964) by L. Dresner.
Springer, New York, 1964. 454 pp. Illus.
$17.

Noneuclidean Geometry. Herbert Mes-
chkowski. Translated from the second
German edition by A. Shenitzer. Aca-
demic Press, New York, 1964. 112 pp.
Illus. Paper, $2.45; cloth, $5.50.

Organic Complexing Reagents: Struc-
ture, Behavior, and Application to Inor-
ganic Analysis. D. D. Perrin. Interscience
(Wiley), New York, 1964. 377 pp. Illus.
$12.

Organic Syntheses. An annual publica-
tion of satisfactory methods for the prep-
aration of organic chemicals. vol. 44, Wil-
liam E. Parham. Wiley, New York, 1964.
141 pp. Ilus. $4.95.

The Origin and Evolution of Atmo-
spheres and Oceans. Proceedings of a
conference (New York), April 1963. Peter
J. Brancazio and A. G. W. Cameron, Eds.
Wiley, New York, 1964. 326 pp. Illus.
$12.50. Seventeen papers: “Geologic his-
tory of sea water” by William W. Rubey;
“Convection in the earth’s mantle” by
Peter J. Brancazio; “Degassing of argon
and helium from the earth” by Karl K.
Turekian; “Comments on the outgassing
of the earth” by G. J. Wassenburg; “On
the chemical evolution of the terrestrial
and cytherean atmospheres” by Heinrich
D. Holland; “The history of growth of
oxygen in the earth’s atmosphere” by L. V.

Berkner and L. C. Marshall; “The escape
of helium from the earth’s atmosphere”
by G. J. F. MacDonald; “Primordial rare
gases in meteorites” by Peter Signer; “Iso-
topic analyses of xenon” by R. O. Pepin;
“Interpretation of xenon measurements”
by A. G. W. Cameron; “Outgassing proc-
esses on the moon and Venus” by Thomas
Gold; “Observations of water vapor on
Mars and Venus” by A. Dollfus; “The
atmosphere of Mercury” by G. Field; “The
atmosphere of Venus” by Carl Sagan;
“The atmosphere of Mars” by Richard.
M. Goody; “Are the interiors of Jupiter
and Saturn hot?” by P. J. E. Peebles, and
“The atmosphere of Jupiter” by R. Wildt.

Paint Flow and Pigment Dispersion.
Temple C. Patton. Interscience (Wiley),
New York, 1964. 493 pp. Illus. $16.50.

Paleomagnetism and Its Application to
Geological and Geophysical Problems,
E. Irving. Wiley, New York, 1964, 417 pp.
Illus. $19.50.

Partial Differential Equations of Mathe-
matical Physics. S. L. Sobolev. Translated
from the third Russian edition by E. R.
Dawson. T. A. A. Broadbent, Translation
Ed. Pergamon, London; Addison-Wesley,
Reading, Mass., 1964. 437 pp. Illus. $14,

Physical Electronics and Circuit Models
of Transistors. Paul E. Gray, David De-
Witt, A. R. Boothroyd, and James F.
Gibbons. Wiley, New York, 1964, 282 pp.
Illus. Paper, $2.65; cloth, $4.50.

Planetary Theory. Ernest W. Brown
and Clarence A. Shook. Dover, New York,
1964 (corrected reprint of 1933 edition).
314 pp. Illus. Paper, $2.25.

for Systematic Botany and Botanical

and abroad.

—(Salicales—Fabales)

Text: About 600 pages with 9

1965.

cludes the chronological

pletes this volume.
This work is being continued.

Place your orders with your bookseller

VERGLEIGHENDE CHOROLOGIE
DER ZENTRALEUROPAISCHEN FLORA

Edited by Dr. rer. nat. Hermann Meusel, Professor of Botany
at the Martin-Luther-University, Halle (Saale), in coopera-
tion with E. Jéger and E. Weinert, Dipl. Biologists, Institut
fir Systematische Botanik und Pflanzengeographie (Institute
Geography),
(Saale), and with the assistance of 63 other experts at home

Pteridophytes — Gymnosperms — Monocotyledons—Dicotyledons

illustrations.
pages with 1000 distribution maps. Size 34 x 30 cm cloth
binding, approximately MDN 250, to be published in March

Through the efforts of Professor Meusel and his co-workers,
the geographic distributions of all Central European plant
species are presented for the first time. This book will facili-
tate locating the areas in which Central European plants and
their related species can be found. In addition to a compre-
hensive general discussion of plant species, this volume in-
dates and maps for ferns,
mosses, conifers, and flowering plants, from grasses to legu-~
minous plants. A species whose distribution is not shown
cartographically can be located from extensive lists, by means
of distribution formulas. A bibliography of the literature com-

VEB GUSTAV FISCHER VERLAG JENA
GERMAN DEMOCRATIC REPUBLIC

CHNH, « HCI

Halle

Plates: 260

club
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If You Want

WINTHROP'S

1965 PRICE LIST

OF OVER 100 CHEMICALS
| Send Us Your Coupon Today

Copies are not being mailed automatically.
Qur mailing list has grown like topsy, and
we must use this means to check your pres-
ent location and position.

Winthrop Laboratories
Special Chemicals Dept.
98 Park Avenue, New York, N.Y. 10016

STREET ADDRESS.
CITY.
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SPORES—FERNS
MICROSCOPIC ILLUSIONS
ANALYZED

Book and Exhibit
New 3-D. approaches

MODELS
SILHOUETTE SHADOWS
PHOTOMICROGRAPHS

Color Plates—Line Drawings
Spores—Tetrad to Maturity
Ridge, fine detail effects
Fertile Areas—Cell Structure
Structural Problems Solved

Booth No. 11 AAAS Convention

MISTAIRE LABORATORIES
152 Glen Ave.,
Millburn, N.J.

ARAS

Symposium Volume

SYSTEMS OF UNITS—
NATIONAL AND
INTERNATIONAL ASPECTS

Edited by Carl F. Kayan

A look at the growing problems
in the
tional usages and our own national
system of units.
siders them both subjectively and
objectively

conflict between interna-

This volume con-

in order to alert the
technologist to the clamor, needs,
and proposals to ameliorate the
confusion of measurement. .. $6.75
AAAS members discount price, $5.75

Order from
AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE
Room 103
1515 Massachusetts Ave., NW
Washington, D. C. 20005
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NEWS AND COMMENT

(Continued from page 1566)

Honorable mention for newspapers
goes to Ronald Kotulak, science writer
for the Chicago Tribune, for a series
on plasma physics. The judges re-
ported that, because of the high quality
of the magazine entries, they were un-
able to agree on an honorable men-
tion award in that category.

The awards were established in co-
operation with the Westinghouse Edu-
cational Foundation in 1946 to help
improve the quality of science writing
for laymen and to stimulate public in-
terest in and understanding of science.

The University of Wisconsin has an-
nounced the establishment of a 4-year
experiment designed to provide uni-
versity courses and credits for engineers
unable to spend lengthy periods on the
Wisconsin campus. The project is
scheduled to begin in February, and
will enable Wisconsin engineers to up-
date their professional education and
earn a master’s degree while on the
job. The university’s educational facili-
ties are being made available under
its Articulated Instructional Media pro-
gram. (Edward Obert, chairman of the
mechanical engineering department at
the University, Madison 53706.)

Rice University has announced plans
for a 10-year expansion and develop-
ment program. Plans call for an in-
crease in the faculty from 225 to almost
400; a student body increase from 2300
to 4000; tripling the annual operating
budget from $6 million to $19 million;
and addition of $33 million in capital
improvements and endowment, which
are to include $21 million for physical
facilities, and $12 million for endowed
professorships and additional faculty
salaries. Also planned is the establish-
ment of a program of Latin American
studies. Included in proposed projects
to strengthen and expand Rice depart-
ments is one to enlarge the biology
department with the development of
studies in biochemistry, biophysics, and
cell biology.

Meeting Notes

Rubber chemistry and technology
will be discussed at the American
Chemical Society’s division of rubber
chemistry meeting, scheduled 4-7
May, in Miami Beach. General pa-
pers in the field and papers dealing

with the chemical and physical testing
of rubber are being solicited. Dead-
line for eight copies of a 200-word
abstract: 25 January. (G. N. Vacca,
Bell Telephone Laboratories, Murray
Hill, New Jersey)

Atlantic City, New Jersey, will be
the site of the American Society for
Microbiology’s annual meeting, 25-29
April. Contributed abstracts on all
phases of microbiology are being so-
licited. Abstracts must be submitted on
ASM abstract forms. Deadline for
submission: 6 January. (R. W. Sarber,
Executive Secretary, ASM, 115 Huron
View Blvd., Ann Arbor, Michigan)

Grants, Fellowships, and Awards

The National Science Foundation
will sponsor an Academic Year Insti-
tute in Anthropology for college and
junior college teachers, at the Univer-
sity of Colorado during 1965-66. Par-
ticipants will combine special Institute
courses in cultural and physical anthro-
pology with formal work in regular
departments and will be eligible for
the M.A. degree. Fifteen stipends of
$3000, plus NSF dependency, book,
and travel allowances are available,
Applicants must be regular, full-time
college or junior college teachers, with
three or more years of teaching experi-
ence and regular teaching commit-
ments involving at least one course in
anthropology. Deadline for receipt of
applications: 20 January. (J. XKelso,
AYI in Anthropology, Department of
Anthropology, University of Colorado,
Boulder)

Courses

The University of Maryland will
conduct a seminar in Analog Simula-
tion and Engineering Analysis, 25-29
January. The program is being offered
in cooperation with the research and
computation division of Electronic As-
sociates, Inc., and is designed to give
scientists and engineers a knowledge
of the analog computer and its appli-
cations. The level of instruction will
be at first year graduate work, and re-
quires a bachelor’s degree in engineer-
ing, mathematics, or a physical science,
including one semester, or the equiv-
alent, in differential equations. Labora-
tory sessions will provide students with
various programming problems and
opportunities to work with EAI TR-20
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